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MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To detect the inclination of an image data of a 
semiconductor wafer image pscked-up at an arbitrary angle. 
SOLUTION: Image data are edge -processed (22)and binarized (23}and the 
image data are Hough transformed (24) so that a parameter chart can be 
generated. Coordinates at which a large number of the overlap of Hough curves 
is generated are extracted from the parameter chart (25)and groupedand 
representative coordinates are selected for each group (27) so that the inclination 
of image data can be estimated. Thuslinear components can be recognized from 
the image dataand the inclination of the linear components can be estimated. 



CLAIMS 



[Claim (s)| 

[Claim 1JA data processing device comprising: 

An image input means to which the external input of the image data which 
concentration of a multiple value becomes from a pixei of a iarge number 
separately set up in digital one is earned out. 

An edge processing means to carry out edge processing of the image data by 
which the external input was carried out to this image input meansand to 
emphasize concentration of a pixel of an edge partA binarization processing 
means which carries out binarization of the concentration of each pixel of image 
data by which edge processing was carried out by this edge processing means 
as compared with a proper thresholdA Hough transforming means which 
generates a parameter chart which carried out Hough transformation processing 
Of the image data by which binarization was carried out by this binarization 
processing meansand by which many Hough curves were drawn by parameter 
spaceA coordinates extraction means by which duplication of the Hough curve 
extracts much coordinates from a parameter chart generated by this Hough 
transforming means by comparison with a proper thresholdA labeling means 
which carries out grouping of the coordinates of a parameter chart extracted by 
this coordinates extraction means corresponding to contiguity of a positionA 
representation selecting means which elects coordinates of representation for 
every group generated by this labeling meansand an inclination detection means 
which presumes an inclination of image data from coordinates elected by this 
representation selecting means. 

[Claim 2]A data processing device comprising: 

An image input means to which the external input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital one is carried out. 

An edge processing means to cany out edge processing of the image data by 



which the external input was carried out to this image input meansand to 
emphasize concentration of a pixel of an edge partA binarization processing 
means which carries out binarization of the concentration of each pixel of image 
data by which edge processing was carried out by this edge processing means 
as compared with a proper thresholdBy performing Hough transformation 
processing for every pixel of a position coordinate (xy) of image data by which 
binarization was carried out by this binarization processing means. A Hough 
transforming means which generates a parameter chart which made an angle 
"theta" with a x axis of linear components "rho=xcostheta+ysintheta"and distance 
"jrhoj" with the starting point coordinates (thetarho)A coordinates extraction 
means by which duplication of the Hough curve extracts much coordinates from 
a parameter chart generated by this Hough transforming means by comparison 
with a proper thresholdAn inclination detection means as which the number of 
coordinates specifies the most angles "theta" from a histogram generated by a 
histogram generating means which integrates the number of coordinates of a 
parameter chart extracted by this coordinates extraction means to every 
angie"theta"and generates a histogramand this histogram generating means. 

[Ciaim 3]A data processing device comprising: 

An image input means to which the external input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital one is carried out. 

An edge processing means to cany out edge processing of the image data by 
which the external input was carried out to this image input meansand to 
emphasize concentration of a pixel of an edge partA binarization processing 
means which carries out binarization of the concentration of each pixel of image 
data by which edge processing was carried out by this edge processing means 
as compared with a proper thresholdBy performing Hough transformation 
processing for every pixel of a position coordinate (xy) of image data by which 
binarization was carried out by ibis binarization processing means, A Hough 



transforming means which generates a parameter chart which made an angle 
"theta" with a x axis of linear components "fho~xcostheta+ysinth8ta"and distance 
"jfhof" with the starting point coordinates Cthetarho}A coordinates extraction 
means by which duplication of the Hough curve extracts much coordinates from 
a parameter chart generated by this Hough transforming means by comparison 
with a proper threshofdA labeling means which carries out grouping of the 
coordinates of a parameter chart extracted by this coordinates extraction means 
corresponding to contiguity of a positionA representation selecting means which 
elects coordinates of representation for every group generated by this labeling 
meansand an inclination detection means which specifies an angle "theta" which 
coordinates of a large number elected by this representation selecting means are 
concentrating. 

[Claim 4JA data processing device comprising: 

An image input means to which the externa! input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital ones is carried out. 

An averaging means to compute average value of concentration of ail pixels of 
image dsta by which the externa! input was carried out to this image input 
meansA calculus-of-finite-differences appearance means to compute difference 
with average value of concentration computed by this averaging means for every 
pixel of image dataA binarization processing means which carries out 
binarization of the image data for difference of concentration computed by this 
calculus-of-finite-drfferences appearance means for every pixel as compared with 
a proper threshoidA Hough transforming means which generates a parameter 
chart which carried out Hough transformation processing of the image data by 
which binarization was carried out by this binarization processing meansand by 
which many Hough curves were drawn by parameter spaceA coordinates 
extraction means by which duplication of the Hough curve extracts much 
coordinates from a parameter chart generated by this Hough transforming means 



by comparison with a proper threshofdA labeling means which carries out 
grouping of the coordinates of a parameter chart extracted by this coordinates 
extraction means corresponding to contiguity of a positionA representation 
selecting means which elects coordinates of representation for every group 
generated by this labeling meansand an inclination detection means which 
presumes an inclination of image data from coordinates elected by this 
representation selecting means. 

[Claim 5]A data processing device comprising: 

An image input means to which the external input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital ones is carried out. 

An averaging means to compute average value of concentration of all pixels of 
image data by which the external input was carried out to this image input 
meansA caicuius-of-finite-differences appearance means to compute difference 
with average value of concentration computed by this averaging means for every 
pixe! of image dataA binarization processing means which carries out 
binarization of the image 6aia for difference of concentration computed by this 
cafcufus-of-finite-differences appearance means for every pixel as compared with 
a proper thresholdBy performing Hough transformation processing for every pixel 
of a position coordinate (xy) of image data by which binarization was carried out 
by this binarization processing means, A Hough transforming means which 
generates a parameter chart which made an angle "theta" with a x axis of linear 
components "rho=xcostheta+ysintheta"and distance "jrhoj" with the starting point 
coordinates (thetarho)A coordinates extraction means by which duplication of the 
Hough curve extracts much coordinates from a parameter chart generated by 
this Hough transforming means by comparison with a proper thresholdAn 
inclination detection means as which the number of coordinates specifies the 
most angles "theta" from a histogram generated by a histogram generating 
means which integrates the number of coordinates of a parameter chart 



extracted by this coordinates extraction means to every angle"theta"and 
generates a histogramand this histogram generating means, 

[Claim 6] A data processing device comprising: 

An image input means to which the external input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital one is carried out. 

An averaging means to compute average value of concentration of all pixels of 
image data by which the external input was carried out to this image input 
meansA calculus-of -finite-differences appearance means to compute difference 
with average value of concentration computed by this averaging means for every 
pixel of Image dataA binarization processing means which carries out 
binarization of the image data for difference of concentration computed by this 
calculus-of-fsnite-differences appearance means for every pixel as compared with 
a proper thresholdBy performing Hough transformation processing for every pixel 
of a position coordinate (xy) of image data by which binarization was carried out 
by this binarization processing means. A Hough transforming means which 
generates a parameter chart which made an angle "theta" with a x axis of linear 
components "rho-xcostheta+ysintheta"and distance "jrhof with the starting point 
coordinates (thetarho)A coordinates extraction means by which duplication of the 
Hough curve extracts much coordinates from a parameter chart generated by 
this Hough transforming means by comparison with a proper thresholdA labeling 
means which carries out grouping of the coordinates of a parameter chart 
extracted by this coordinates extraction means corresponding to contiguity of a 
positionA representation selecting means which elects coordinates of 
representation for every group generated by this labeling meansand an 
inclination detection means which specifies an angle "theta' ! which coordinates of 
a targe number elected by this representation selecting means are concentrating, 

[Claim 7]A data processing device comprising: 



An Image input means to which the external input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital one is carried out. 

An averaging means to compute the average value M of the concentration t of all 
pixels of image data by which the external input was carried out to this image 
input meansBy performing Hough transformation processing for every pixel of a 
calculus-of-finite-differences appearance means compute for every pixel of 
image data by making it a weighting factorand a position coordinate (xy) of image 
data. A Hough transforming means which adds and generates a weighting factor 
which corresponds a parameter chart which made an angle "theta" with a x axis 
of linear components ,, rhG~xcostheta+ysinthela , 'and distance "jrhoj" with the 
starting point coordinates (thetarho) for every duplication of the Hough curveA 
coordinates extraction means by which comparison with a proper threshold 
extracts coordinates with a large numerical value of an added result from a 
parameter chart generated by this Hough transforming meansA labeling means 
which carries out grouping of the coordinates of a parameter chart extracted by 
this coordinates extraction means corresponding to contiguity of a positionA 
representation selecting means which elects coordinates of representation for 
every group generated by this labeling meansand an inclination detection means 
which presumes an inclination of image data from coordinates elected by this 
representation seiecting means. 

[Ciaim 8]A data processing device comprising: 

An image input means to which the external input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital one is carried out. 

An averaging means to compute the average value M of the concentration t of all 
pixels of image data by which the external input was carried out to this image 
input meansBy performing Hough transformation processing for every pixel of a 
caicutus-ofdtniie-differences appearance means compute for every pixel of 



image data by making it a weighting factorand a position coordinate (xy) of image 
data. A Hough transforming means which adds and generates a weighting factor 
which corresponds a parameter chart which made an angle "theta" with a x axis 
of linear components "rho=xcostheta+ystntheta"and distance "jrhoj" with the 
stalling point coordinates (thetarho) for every duplication of the Hough curveA 
coordinates extraction means by which comparison with a proper threshold 
extracts coordinates with a large numerical value of an added result from a 
parameter chart generated by this Hough transforming meansAn inclination 
detection means as which the number of coordinates specifies the most angles 
"theta" from a histogram generated by a histogram generating means which 
integrates the number of coordinates of a parameter chart extracted by this 
coordinates extraction means to every angle"theta"and generates a 
histogramand this histogram generating means. 

[Claim 9]A data processing device comprising: 

Ah image input means to which the externa} input of the image data which 
concentration of a multiple value becomes from a pixel of a large number 
separately set up in digital one is carried out. 

An averaging means to compute the average value M of the concentration t of all 
pixels of image data by which the external input was carried out to this image 
input meansBy performing Hough transformation processing for every pixel of a 
cafcufus-of-finite-diff'erences appearance means compute for every pixel of 
image data by making it a weighting factorand a position coordinate (xy) of image 
data. A Hough transforming means which adds and generates a weighting factor 
which corresponds a parameter chart which made an angle "theta" with a x axis 
of linear components "rbo-xcostheta+ysintheta' , and distance "jrho|" with the 
starting point coordinates (thetarho) for every duplication of the Hough curveA 
coordinates extraction means by which comparison with a proper threshold 
extracts coordinates with a targe numerical value of an added result from a 
parameter chart generated by this Hough transforming meansA labeling means 



which carries out grouping of the coordinates of a parameter chart extracted by 
this coordinates extraction means corresponding to contiguity of a positlonA 
representation selecting means which elects coordinates of representation for 
every group generated by this labeling meansand an inclination detection means 
which specifies an angle "theta" which coordinates of a large number elected by 
this representation selecting means are concentrating. 

[Claim 10]if standard deviation of concentration of M and a pixel is set to sigma 
for average value computed by said averaging means - "t=M+3sigma" - a data 
processing device of any 1 statement of ciaims 4 thru/or 6 which a threshold 
setting means which computes the threshold t and is set as said binarization 
processing means also possesses. 

Palm 1 1 Jif standard deviation of a numerical value of Mp and coordinates is set 
to sigma for average vaiue of a numerical value of all coordinates in a parameter 
chart ~- "Th-IV1p+3sigma" - a data processing device of any 1 statement of 
claims 7 thru/or 9 which a threshold setting means which computes threshold Th 
and is set as said coordinates extraction means also possesses. 
[Claim 12JA data base means in which much image data is accumulated a 
prioriand a data reading means which reads image data from this data base 
meansand is supplied to said image input meansA data processing device of any 
1 statement of claims i thru/or 1 1 which possess further an angle correction 
means to rotate image data read from said data base means corresponding to a 
detection result of said inclination detection means. 

[Claim l3]The data processing device according to claim 12 which possesses 
further an image holding means which holds temporarily image data which 
rotated by said angle correction meansand an image comparing means which 
compares two or more image data held at this image holding meansand judges 
similar existence. 

[Claim 1 ^Concentration of a multiple value receives an external input of image 
data which consists of a pixei of a large number separately set up in digital 



oneCarry out edge processing of this image data by which the externa! Input was 
carried outand concentration of a pixel of an edge part is emphasizedAs 
compared with a proper threshofdblnarization of the concentration of each pixel 
of this image data by which edge processing was carried out is carried outA 
parameter chart which carried out Hough transformation processing of this image 
data by which binarization was carried out and by which many Hough curves 
were drawn by parameter space is generatedDuplication of the Hough curve 
extracts much coordinates from this generated parameter chart by comparison 
with a proper threshoidA data processing method which carries out grouping of 
the coordinates of this extracted parameter chart corresponding to contiguity of a 
positionelects coordinates of representation for every group generated in this 
wayand presumed an inclination of image data from these elected coordinates. 
[Claim 1 5]Concentration of a multiple vaiue receives an external input of image 
data which consists of a pixel of a large number separately set up in digital 
oneCarry out edge processing of this image data by which the external input was 
carried outand concentration of a pixel of an edge part is emphasizedBy carrying 
out binarization of the concentration of each pixel of this image data by which 
edge processing was carried out as compared with a proper thresholdand 
performing Hough transformation processing for every pixel of a position 
coordinate (xy) of this image data by which binarization was carried out. A 
parameter chart which made an angle "theta" with a x axis of linear components 
"rho-xcosiheta+yssntheta" and distance "jrhoj" with the starting point coordinates 
(thefarho) is generatedDuplication of the Hough curve extracts much coordinates 
from this generated parameter chart by comparison with a proper threshoidA 
data processing method which integrates the number of coordinates of this 
extracted parameter chart to every angle1heta ,, and generates a histogram and 
with which the number of coordinates specified the most angles "theta" from this 
generated histogram, 

[Claim -^Concentration of a multiple vaiue receives an external input of image 
data which consists of a pixel of a large number separately set up in digital 



oneCarry out edge processing of this image data by which the externa! input was 
carried outand concentration of a pixel of an edge part is emphasizedBy carrying 
out binarization of the concentration of each pixel of this image data by which 
edge processing was carried out as compared with a proper threshofdand 
performing Hough transformation processing for every pixel of a position 
coordinate (xy) of this image data by which binarization was carried out. A 
parameter chart which made an angle "theta" with a x axis of linear components 
"rho=xcostheta+ysintheta" and distance "|rhoj" with the starting point coordinates 
(thetarho) is generatedDuplication of the Hough curve extracts much coordinates 
from this generated parameter chart by comparison with a proper thresholdA 
data processing method which specified an angle "theta" which carries out 
grouping of the coordinates of this extracted parameter chart corresponding to 
contiguity of a positionand elects coordinates of representation for every group 
generated in this wayand coordinates of these elected large number are 
concentrating. 

[Claim 17]Concentration of a multiple value receives an external input of image 
data which consists of a pixel of a large number separately set up in digital 
oneAverage value of concentration of all pixels of this image data by which the 
external input was carried out is compufedDsfference with average value of this 
computed concentration is computed for every pixel of image dataAs compared 
with a proper thresholdbinarization of the image data is carried out for difference 
of this computed concentration for every pixelA parameter chart which carried out 
Hough transformation processing of this image data by which binarization was 
carried out and by which many Hough curves were drawn by parameter space is 
generatedDuplication of the Hough curve extracts much coordinates from this 
generated parameter chart by comparison with a proper thresholdA data 
processing method which carries out grouping of the coordinates of this extracted 
parameter chart corresponding to contiguity of a positionelects coordinates of 
representation for every group generated in this wayand presumed an inclination 
of image data from these elected coordinates. 



[Claim 1 8j< - i rtion of a multiple value receives an external input of image 
data which consists of a pixel of a large number separately set up In digital 
oneAverage value of concentration of all pixels of this image data by which the 
external input was carried out is computedDifference with average value of this 
computed concentration is computed for every pixel of image dataBy carrying out 
binarization of the image data for difference of this computed concentration for 
every pixel as compared with a proper thresholdand performing Hough 
transformation processing for every pixel of a position coordinate (xy) of this 
image data by which binarization was carried out. A parameter chart which made 
an angle "fheta" with a x axis of linear components "rho=xcostheta+ysintheta" 
and distance "|rhoi" with the starting point coordinates (thetarho) is 
generatedDuplication of the Hough curve extracts much coordinates from this 
generated parameter chart by comparison with a proper ihresholdA data 
processing method which integrates the number of coordinates of this extracted 
parameter chart to every angfe"theta"and generates a histogram and with which 
the number of coordinates specified the most angles "theta" from this generated 
histogram. 

[Claim 1 ^Concentration of a multiple value receives an external input of image 
data which consists of a pixel of a large number separately set up in digital 
oneAverage value of concentration of all pixels of this image data by which the 
external Input was carried out is computedDifference with average value of this 
computed concentration is computed for every pixel of image dataBy carrying out 
binarization of the image data for difference of this computed concentration for 
every pixel as compared with a proper thresholdand performing Hough 
transformation processing for every pixel of a position coordinate (xy) of this 
image data by which binarization was carried out. A parameter chart which made 
an angle "theta" with a x axis of linear components "rho-xcostheta+ysintheta" 
and distance "frhoj" with the starting point coordinates (thetarho) is 
generatedDuplication of the Hough curve extracts much coordinates from this 
generated parameter chart by comparison with a proper IhresholdA data 



processing method which specified an angle "iheta" which carries out grouping of 
the coordinates of this extracted parameter chart corresponding to contiguity of a 
positionand elects coordinates of representation for every group generated in this 
wayand coordinates of these elected large number are concentrating. 
[Claim 20]Conceniration of a multiple value receives an externa! input of image 
data which consists of a pixel of a large number separately set up in digital 
oneThe average value M of the concentration t of all pixels of this image data by 
which the externa! Input was carried out is com puled By computing for every pixel 
of Image data by making difference "It-Mi" with average value of this computed 
concentration into a weighting factorand performing Hough transformation 
processing for every pixel of a position coordinate (xy) of image data. A 
parameter chart which made an angle "theta" with a x axis of linear components 
"rho-xeostheta+ysintheta"and distance "|rhof 1 with the starting point coordinates 
(thetarho)Add and generate a weighting factor corresponding for every 
duplication of the Hough curveand comparison with a proper threshold extracts 
coordinates with a large numerical value of an added result from this generated 
parameter chartA data processing method which carries out grouping of the 
coordinates of this extracted parameter chart corresponding to contiguity of a 
positionelects coordinates of representation for every group generated in this 
wayand presumed an inciination of image data from these elected coordinates. 
[Claim 2 1]Concent ration of a multiple value receives an external input of image 
data which consists of a pixel of a large number separately set up in digital 
oneThe average value M of the concentration t of all pixels of this image data by 
which the external input was carried out is computedBy computing for every pixel 
of image data by making difference "It-fvlf with average value of this computed 
concentration into a weighting factorand performing Hough transformation 
processing for every pixel of a position coordinate (xy) of image data. A 
parameter chart which made an angle "theta" with a x axis of linear components 
"rho=xcostheta+ysintheta"and distance "|rhoj" with the starting point coordinates 
(thetarho)Add and generate a weighting factor corresponding for every 



duplication of the Hough curveand comparison with a proper threshold extracts 
coordinates with a large numerical value of an added result from this generated 
parameter chartA data processing method which integrates the number of 
coordinates of this extracted parameter chart to every angie"theta N and generates 
a histogram and with which the number of coordinates specified the most angles 
Iheta" from this generated histogram. 

[Claim 22]Concentration of a multiple value receives an externa! input of image 
data which consists of a pixel of a iarge number separately set up in digital 
onelhe average vaiue M of the concentration t of all pixels of this image data by 
which the externa! input was carried out is computedBy computing for every pixe! 
of image data by making difference "|t-M|" with average value of this computed 
concentration into a weighting faciorand performing Hough transformation 
processing for every pixel of a position coordinate (xy) of image data. A 
parameter chart which made an angle "iheta" with a x axis of linear components 
"rho~xcostheta+ysintheta"and distance "jrhoj" with the starting point coordinates 
(thetarflo}Add and generate a weighting factor corresponding for every 
duplication of the Hough curveand comparison with a proper threshold extracts 
coordinates with a large numerical value of an add^d result from this generated 
parameter chartA data processing method which specified an angle "theta" which 
carries out grouping of the coordinates of this extracted parameter chart 
corresponding to contiguity of a posiiionand elects coordinates of representation 
for every group generated in this way and coordinates of these elected large 
number are concentrating. 

[Claim 23]A computer is the information storage medium with which software 
which can be read is storedand concentration of a multiple value receives an 
externa! input of image data which consists of a pixel of a large number 
separately set up in digital oneEdge processing of this image data by which the 
externa! input was earned out is carried outand concentration of a pixel of an 
edge part is emphasizedAs compared with a proper thresholdbinarization of the 
concentration of each pixe! of this image data by which edge processing was 



carried out is carried outA parameter chart which carried out Hough 
transformation processing of this image data by which binarization was carried 
out and by which many Hough curves were drawn by parameter space is 
generatedDuplicatfon of the Hough curve extracts much coordinates from this 
generated parameter chart by comparison with a proper thresholdCorrespondtng 
to contiguity of a positiongrouping of the coordinates of this extracted parameter 
chart is carried outAn information storage mediumwheresn a program for 
performing said computer is stored [ electing coordinates of representation for 
every group generated in this waypresuming an inclination of image data from 
these elected coordinatesand ]. 

(Claim 24]A computer is the information storage medium with which software 
which can be read is storedand concentration of a multiple value receives an 
external input of image data which consists of a pixel of a large number 
separately set up in digital oneEdge processing of this image data by which the 
external input was carried out is carried outand concentration of a pixel of an 
edge part is emphasizedBy carrying out binarization of the concentration of each 
pixe! of this image data by which edge processing was carried out as compared 
with a proper threshoidand performing Hough transformation processing for 
every pixel of a position coordinate (xy) of this image data by which binarizaiion 
was carried out, A parameter chart which made an angle "theta" with a x axis of 
linear components "rho=xcostheta+y$jntheta >! and distance "jrhol" with the 
starting point coordinates (theiarbo) is generatedDuplicatfon of the Hough curve 
extracts much coordinates from this generated parameter chart by comparison 
with a proper tbresbofdThe number of coordinates of this extracted parameter 
chart is integrated to every angle"theta"and a histogram is generatedAn 
information storage mediumwherein a program for performing said computer is 
stored [ that the number of coordinates specifies the most angles "thefa" from 
this generated histogramand ]. 

[Claim 25JA computer is the information storage medium with which software 
which can be read is storedand concentration of a multiple value receives an 



externa! input of image data which consists of a pixel of a large number 
separately set up in digital oneEdge processing of this image data by which the 
external input was carried out is carried outand concentration of a pixel of an 
edge part is emphasizedBy carrying out binatization of the conciliation of each 
pixei of this image data by which edge processing was carried out as compared 
with a proper thresholdand performing Hough transformation processing for 
every pixel of a position coordinate (xy) of this image data by which binatization 
was carried out. A parameter chart which made an angle "theta" with a x axis of 
linear components "rho=xcostheta+ysintheta" and distance "jrhof" with the 
starting point coordinates (thetarho) is generatedDuplication of the Hough curve 
extracts much coordinates from this generated parameter chart by comparison 
with a proper thresholdCorresponding to contiguity of a positiongrouping of the 
coordinates of this extracted parameter chart is carried outAn information storage 
mediumwherein a program for performing said computer is stored [ electing 
coordinates of representation for every group generated in this wayspecifying an 
angle "theta" which coordinates of these elected large number are 
concentrattngand ]. 

[Claim 28] A computer is the information storage medium with which software 
which can be read is storedand concentration of a multiple value receives an 
external input of image data which consists of a pixel of a large number 
separately set up in digital onesAverage value of concentration of all pixels of this 
image data by which the externa! mpui was carried out is computed Difference 
with average value of this computed concentration is computed for every pixel of 
image dataAs compared with a proper thrasholdbinarization of the image data is 
carried out for difference of this computed concentration for every pixetA 
parameter chart which carried out Hough transformation processing of this image 
data by which binarization was carried out and by which many Hough curves 
were drawn by parameter space is generatedDuplication of the Hough curve 
extracts much coordinates from this generated parameter chart by comparison 
with a proper thresholdCorrespondtng to contiguity of a positiongrouping of the 



coordinates of this I parameter chart is carried outAn information storage 
mediumwherein a program for performing said computer is stored | electing 
coordinates of representation for every group generated in this waypresuming an 
inclination of image data from these elected coordinatesand ]. 
[Claim 27]A computer is the information storage medium with which software 
which can foe read is storedand concentration of a multiple value receives an 
external input of image data which consists of a pixel of a large number 
separately set up in digital onesAverage value of concentration of all pixels of this 
image data by which the external input was carried out is computedDifference 
with average value of this computed concentration is computed for every pixel of 
image data By carrying out binarization of the image data for difference of this 
computed concentration for every pixel as compared with a proper thresholdand 
performing Hough transformation processing for every pixel of a position 
coordinate (xy) of this image data by which binarization was carried out. A 
parameter chart which made an angle "theta" with a x axis of linear components 
"rho-xcostheia+ysiniheta" and distance "jrhoj" with the starting point coordinates 
(theiarho) is generatedDuplication of the Hough curve extracts much coordinates 
from this generated parameter chart by comparison with a proper thresholdThe 
number of coordinates of this extracted parameter chart is integrated to every 
angie"theta"and a histogram is generafedAn information storage mediumwherein 
a program for performing said computer is stored [ that the number of 
coordinates specifies the most angles "theta" from this generated histogramand ]. 
[Claim 28JA computer is the information storage medium with which software 
which can be read is storedand concentration of a multiple value receives an 
external input of image data which consists of a pixel of a large number 
separately set up in digital oneAverage value of concentration of all pixels of this 
image data by which the externa! input was carried out is computedDifference 
with average value of this computed concentration is computed for every pixel of 
image dataBy carrying out binarization of the image data for difference of this 
computed concentration for every pixel as compared with a proper thresholdand 



performing Hough transformation processing for every pixel of a position 
coordinate (xy) of this image data by which binarization was carried out. A 
parameter chart which made an angie "theta" with a x axis of linear components 
"rho^xcostheta+ysintheta" and distance "jrhoj" with the starting point coordinates 
(thetarho) is generatedDuplication of the Hough curve extracts much coordinates 
from this generated parameter chart by comparison with a proper threshoidAn 
angle "theta" which coordinates of these elected large number are concentrating 
is specified [ carrying out grouping of the coordinates of this extracted parameter 
chart corresponding to contiguity of a positionelecting coordinates of 
representation for every group generated in this wayjAn information storage 
mediumwherein a program for performing the aforementioned computer is stored. 
[Claim 29]A computer is the information storage medium with which software 
which can be read is storedand concentration of a multiple value receives an 
external input of image data which consists of a pixel of a large number 
separately set up in digital oneThe average value M of the concentration t of ail 
pixels of this image data by which the externa! input was carried out is 
compuiedBy computing difference "jt~Mj" with average value of this computed 
concentration for every pixel of image data by making it into a weighting 
factorand performing Hough transformation processing for every pixel of a 
position coordinate (xy) of image data. A weighting factor which corresponds a 
parameter chart which made an angie "theta" with a x axis of linear components 
"rho=xcostheta+ysintheta" and distance "jrhoj" with the starting point coordinates 
(thetarho) for every duplication of the Hough curve is added and 
generatedCoordinafes with a large numerical value of an added result are 
extracted from this generated parameter chart by comparison with a proper 
threshoidCorresponding to contiguity of a positiongrouping of the coordinates of" 
this extracted parameter chart is carried outAn information storage 
mediumwherein a program for performing said computer is stored [ electing 
coordinates of representation for every group generated in this waypresuming an 
inclination of image data from these elected coordinatesand ]. 



[Claim 30]A computer is the information storage medium with which software 
which can be read is storsdand concentration of a multiple value receives an 
external input of image data which consists of a pixel of a large number 
separately set up in digital oneThe average value M of the concentration t of all 
pixels of this image data by which the external input was carried out is 
computedBy computing difference li-Mf* with average value of this computed 
concentration for every pixel of image data by making it info a weighting 
factorand performing Hough transformation processing for every pixel of a 
position coordinate (xy) of image data. A weighting factor which corresponds a 
parameter chart which made an angle "theta'' with a x axis of linear components 
"rho=xcostheta+ysintheta" and distance "jrhoj" with the starting point coordinates 
(thetarho) for every duplication of the Hough curve is added and 
generatedCoordinates with a large numerical value of an added result are 
extracted from this generated parameter chart by comparison with a proper 
thresholdThe number of coordinates of this extracted parameter chart is 
integrated to every angle , 1heta"and a histogram is (jeneratedAn information 
storage mediumwherein a program for performing said computer is stored [ that 
the number of coordinates specifies the most angles "theta" from this generated 
histogramand ]. 

[Claim 31 JA computer is the information storage medium with which software 
which can be read is storedand concentration of a multiple value receives an 
external input of image data which consists of a pixel of a large number 
separately set up in digital oneThe average value M of the concentration t of all 
pixels of this image data by which the external input was carried out is 
computedBy computing difference "|i~Mj" with average value of this computed 
concentration for every pixel of image data by making it into a weighting 
factorand performing Hough transformation processing for every pixel of a 
position coordinate (xy) of image data. A weighting factor which corresponds a 
parameter chart which made an angle "theta" with a x axis of linear components 
"rho^xcostheta+ysintheta" and distance "jrhoj" with the starting point coordinates 



(ihetarho) for every duplication of the Hough curve is added and 
generatedCoordinates with a large numerical value of an added result are 
extracted from this generated parameter chart by comparison with a proper 
thresholdCorresponding to contiguity of a positiongrouping of the coordinates of 
this extracted parameter chart is carried outAn information storage 
mediumwherein a program for performing said computer is stored [ electing 
coordinates of representation for every group generated in this wayspeeifying an 
angle "theta" which coordinates of these elected large number are 
concentratingand I 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the !nvention]A data processing device and a method of this invention 
recognizing linear components from the image data by which an external input is 
carried outand detecting an inclinationThe program for making the computer of 
the data processing device of this invention perform processing operation of the 
data processing method of this invention is related with the information storage 
medium stored as software, 
[0002] 

[Description of the Prior ArtJConverrtionaiiyin the inspection process of a printed 
circuit board or a semiconductor waferwhen generated by a defect and the 
foreign matter on the surface of a samplethis is observed by SEM (Scanning 
Electron Microscope) etc.and the picturized image data is accumulated in the 
database. The picture of a large number to which structure was similar exists in 
the picture of the defect accumulated in this way. 

[0003]For exampfewhile observing the picture of a certain sampieeven if it is 
going to compare with the picture to which the past was simiiarthe actual 



condition cannot but search one image data after another for memory to reliance. 
Since it is hard to express the feature of a picture in wordsonly the person 
himself/herself who pieturized understands it and data sharing with others is not 
easy for iteither. In order to soive such SUBJECTS! is requested that much image 
data can be searched efficiently, 

[0004]lrt the image data which photoed and inputted the printed circuit board and 
the semiconductor wafer by SEM etcihe image processing method which makes 
detection recognitionand judgment of the above defects and a foreign matter 
exists plentifully from the former. The conventional method has common digital 
image processing which deals with a picture in digital oneand is performing 
image processing by data processing of the computer. 
[0005]Conventionailythe art of pattern matching is mainly used for search of 
image data. This compares the picture accumulated with a picture to be 
examined. Herecomparing a picture is generating the difference image in which 
two pictures correspond and which computes difference for every pixel and 
makes this difference the concentration of a pixel 

[OOOSjlf this difference image has two compared completely same picturesthe 
concentration of ai! pixels will serve as a completely flat "0" picture by that 
difference processing. Howeverwhen the shape of a foreign matter differs from a 
defectthe pixel of concentration other than "0" occurs intensively into the portion. 
[0007]Thereforewhen comparing two pictures and judging resemblancethe total 
of the pixel of concentration other than "0" of a difference imageetc. are 
measuredand two pictures in comparison with the case where it is lower than the 
threshold which the result set up can be judged to be simiiarand can output this 
as search results. 

[0008]The above processing can extract only a thing similar to a predetermined 
pixel from the image data of accumulated a large number. In the case of the 
picture of a semiconductor waferthe circuit pattern is running to the portion of the 
background in all directionsbut Since the circuit pattern has usually aligned 
regularly in the certain directionin pattern matchingthe portion of a background is 



canceled and can extract only a difference of unique portlonssuch as a defect 

and a foreign matteras a result. 

[0009] 

[Prohlem(s) to be Solved by the Invention]!! seems that image data similar to a 
certain image data Is searched from a databasetwo image data is compared and 
a different part can foe extracted by using pattern matching of image data as 
mentioned above. 

[QOIOJHoweverln order to perform the above pattern matching goodtwo or more 
positions and directions of image data need to consistent. For examplea 
difference of the position and angle which also piefurize the image data which 
picturized the same object will reduce the accuracy of pattern matching to a 
degree very much. 

[001 1] For this reasonwhen many positions or angles of image data which were 
accumulated In the database do not consistentsince the position and angle of 
image data to measure are adjustedit is necessary to perform pattern matching 
butandWork is complicatedand this is not practical when searching much image 
data at high speed. 

[0012]Howeverin the database of the image data which picturized the defect of 
the semiconductor wafer as mentioned afoovein order that an observer may 
analyze the feature that a defect is detailedihe picture is picturized in the 
separately optimal direction. That isneither a position nor a direction consistents 
by much Image databut the high-speed search by pattern matching and 
extraction of a different part are difficult. 

[001 3JA data processing device and a method of this invention being made in 
view of above SUBJECTand detecting the inclination of image datalt aims at 
providing the information storage medium with which the program for making the 
computer used as a data processing device perform this data processing method 
is stored. 
[0014] 

[Means for Solving the Problem jAn image input means to which the external 



input of the image data whichas for the first data processing device of" this 
inventionconcentration of a multiple value becomes from a pixel of a large 
number separately set up in digital one is carried oulAn edge processing means 
to carry out edge processing of the image data by which the external input was 
carried out to this image input meansand to emphasize concentration of a pixel of 
an edge partA binahzation processing means which carries out binahzation of 
the concentration of each pixel of image data by which edge processing was 
carried out by this edge processing means as compared with a proper thresholdA 
Hough transforming means which generates a parameter chart which carried out 
Hough transformation processing of the image data by which binahzation was 
carried out by this binahzation processing meansand by which many Hough 
curves were drawn by parameter spaceA coordinates extraction means by which 
duplication of the Hough curve extracts much coordinates from a parameter chart 
generated by this Hough transforming means by comparison with a proper 
thresholdA labeling means which carries out grouping of the coordinates of a 
parameter chart extracted by this coordinates extraction means corresponding to 
contiguity of a positionA representation selecting means which elects coordinates 
of representation for every group generated by this labeling meansand an 
inclination detection means which presumes an inclination of image data from 
coordinates elected by this representation selecting means are provided. 
[00l5]Thereforein a data processing method by a data processing device of this 
invention. If the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansedge processing of this image data by which 
the external input was carried out will be carried out by an edge processing 
meansand concentration of a pixel of an edge part will be emphasized. For every 
pixel of this image data by which edge processing was carried outconcentration 
is compared with a proper threshold by binahzation processing 
meansbinahzation is carried outand a parameter chart by which Hough 
transformation processing of this image data by which binahzation was carried 



out was carried out by Hough transforming meansand many Hough curves were 
drawn by parameter space is generated. Much coordinates are extracted for 
duplication of the Hough curve from this generated parameter chart by 
coordinates extraction means in comparison with a proper thresholdand grouping 
of the coordinates of this extracted parameter chart is carried out by labeling 
means corresponding to contiguity of a position. Since coordinates of 
representation are elected by representation selecting means for every group 
generated in this way and an inclination of image data is presumed by an 
inclination detection means from these elected coordinateslinear components are 
recognized from digital image dataand an inclination is presumed. 
(001 6] An image input means to which the external input of the image data 
whichas for the second data processing device of this inventionconcentration of a 
multiple value becomes from a pixel of a large number separately set up in digital 
one is carried outAn edge processing means to carry out edge processing of the 
image data by which the external input was carried out to this image input 
meansand to emphasize concentration of a pixel of an edge partA binarization 
processing means which carries out binarization of the concentration of each 
pixel of image data by which edge processing was carried out by this edge 
processing means as compared with a proper threshold By performing Hough 
transformation processing for every pixel of a position coordinate (xy) of image 
data by which binarization was carried out by this binarization processing means, 
A Hough transforming means which generates a parameter chart which made an 
angle "fheta" with a x axis of linear components "rhG=xcostheta+ysintheta"and 
distance "|rhor with the starting point coordinates (thetarho)A coordinates 
extraction means by which duplication of the Hough curve extracts much 
coordinates from a parameter chart generated by this Hough transforming means 
by comparison with a proper threshoidA histogram generating means which 
integrates the number of coordinates of a parameter chart extracted by this 
coordinates extraction means to every angie"theta"and generates a 
histograrnThe number of coordinates possesses an inclination detection means 



which specifies the most angles "theta" from a histogram generated by this 
histogram generating means. 

[G017]Thereforein a data processing method by a data processing device of this 
invention. If the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansedge processing of this image data by which 
the externa! input was carried out will be carried out by an edge processing 
meansand concentration of a pixel of an edge part will be emphasized. For every 
pixel of this image data by which edge processing was carried out concentration 
is compared with a proper threshold by binarization processing meansand 
binarization is carried outBy Hough transformation processing being performed 
by a Hough transforming means for every pixel of a position coordinate (xy) of 
this image data by which binarization was carried outa parameter chart which 
made an angle "theta'' with a x axis of linear components 
"rho~xcostheta+ysintheta" and distance "jrhoj" with the starting point coordinates 
(thetarho) is generated. Much coordinates are extracted for duplication of the 
Hough curve from this generated parameter chart by coordinates extraction 
means in comparison with a proper thresholdthe number of coordinates of this 
extracted parameter chart is integrated by every angle'lheta" by a histogram 
generating meansand a histogram is generated. Since an angle "theta" of the 
most numerous [ number / of coordinates ] is specified by an inclination detection 
means from this generated histogramiinear components are recognized from 
digital image dafaand data output of the angle of an inclination is carried out. 
1001 8JAn image input means to which the external input of the image data 
whichas for the third data processing device of this inventionconcentration of a 
multiple value becomes from a pixel of a large number separately set up in digital 
one is carried outAn edge processing means to carry out edge processing of the 
image data by which the externa! input was carried out to this image input 
meansand to emphasize concentration of a pixel of an edge partA binarization 
processing means which carries out binarization of the concentration of each 



pixel of image data by which edge processing was carried out by this edge 
processing means as compared with a proper 'threshoidBy performing Hough 
transformation processing for every pixel of a position coordinate (xy) of image 
data by which binarization was carried out by this binarization processing means. 
A Hough transforming means which generates a parameter chart which made an 
angle "theta" with a x axis of linear components "rho-xcostheta+ysintheta"ancf 
distance "jrhof with the starting point coordinates (thetarho)A coordinates 
extraction means by which duplication of the Hough curve extracts much 
coordinates from a parameter chart generated by this Hough transforming means 
by comparison with a proper thresholdA labeling means which carries out 
grouping of the coordinates of a parameter chart extracted by this coordinates 
extraction means corresponding to contiguity of a positionand a representation 
selecting means which elects coordinates of representation for every group 
generated by this labeling meansAn inclination detection means which specifies 
an angle "theta" which coordinates of a targe number elected by this 
representation selecting means are concentrating is provided. 
[0019]Thereforein a data processing method by a data processing device of this 
invention. If the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansedge processing of this image data by which 
the external input was carried out will be carried out by an edge processing 
meansand concentration of a pixel of an edge part will be emphasized. For every 
pixel of this image data by which edge processing was carried outconcerttration 
is compared with a proper threshold by binarization processing meansand 
binarization is carried outBy Hough transformation processing being performed 
by a Hough transforming means for every pixel of a position coordinate (xy) of 
this image data by which binarization was carried outa parameter chart which 
made an angle "theta" with a x axis of linear components 
N rho*xcosiheta+y$intheta" and distance "jrhoj" with the starting point coordinates 
(thetarho) is generated. Much coordinates are extracted for duplication of the 



Hough curve from this generated parameter chart by coordinates extraction 
means in comparison with a proper threshoidartd grouping of the coordinates of 
this extracted parameter chart is carried out by labeling means corresponding to 
contiguity of a position. Since an angle "theta" which coordinates of 
representation are elected by a representation selecting means for every group 
generated in this wayand coordinates of these elected large number are 
concentrating is specified by an inclination detection meansiinear components 
are recognized from digital image dataand data output of the angle of an 
inclination is carried out. 

[002G]An image Input means to which the external input of the image data 
whichas for the fourth data processing device of this inventionconcentration of a 
multiple value becomes from a pixel of a targe number separately set up in digital 
one Is carried outAn averaging means to compute average value of 
concentration of ail pixels of image data by which the external input was carried 
out to this image input meansA calculus-of-fintte-differences appearance means 
to compute difference with average value of concentration computed by this 
averaging means for every pixel of image dataA binarization processing means 
which carries out binarization of the image data for difference of concentration 
computed by this caicuius-of-finite-differences appearance means for every pixel 
as compared with a proper thresholdA Hough transforming means which 
generates a parameter chart which carried out Hough transformation processing 
of the Image data by which binarization was carried out by this binarization 
processing meansand by which many Hough curves were drawn by parameter 
spaceA coordinates extraction means by which duplication of the Hough curve 
extracts much coordinates from a parameter chart generated by this Hough 
transforming means by comparison with a proper thresholdA labeling means 
which carries out grouping of the coordinates of a parameter chart extracted by 
this coordinates extraction means corresponding to contiguity of a positionA 
representation selecting means which elects coordinates of representation for 
every group generated by this labeling meansand an inclination detection means 



which presumes an inclination of image data from coordinates elected by this 
representation selecting means are provided. 

[G021]Thereforem a data processing method by a data processing device of this 
inventionif the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansaverage value of concentration of ail pixels of 
this image data by which the externa! input was carried out will be computed by 
an averaging means. Difference with average value of this computed 
concentration is computed for every pixel of image data by a caiculus-of-finite~ 
differences appearance meansdifference of this computed concentration is 
compared with a proper threshold by binarization processing means for every 
pixeiand binarization of the image data is carried out. A parameter chart which 
carried out Hough transformation processing of this image data by which 
binarization was carried out and by which many Hough curves were drawn by 
parameter space is generatedand much coordinates are extracted for duplication 
of the Hough curve from this generated parameter chart by coordinates 
extraction means in comparison with a proper threshold. Corresponding to 
contiguity of a positiongrouping of the coordinates of this extracted parameter 
chart is carried out by labeling meansSince coordinates of representation are 
elected by representation selecting means for every group generated in this way 
and an inclination of image data is presumed by an inclination detection means 
from these elected coordinatesiinear components are recognized from digitai 
image dataand an inclination is presumed. 

fOG22]An image input means to which the external input of the image data 
whichas for the fifth data processing device of this inventionconcentration of a 
multiple value becomes from a plxei of a large number separately set up in digital 
ones is carried outAn averaging means to compute average value of 
concentration of ail pixels of image data by which the external input was carried 
out to this image input meansA caiculus~of-ftnite-differences appearance means 
to compute difference with average vaiue of concentration computed by this 



averaging means for every pixel of Image dataA binarization processing means 
which carries out binarization of the image data for difference of concentration 
computed by this calculus-of-finite-differences appearance means for every pixel 
as compared with a proper ihresholdBy performing Hough transformation 
processing for every pixel of a position coordinate (xy) of image data by which 
binarization was earned out by this binarization processing means, A Hough 
transforming means which generates a parameter chart which made an angle 
"theta" with a x axis of linear components "rho-xcostheta+ysintheta"and distance 
"Irhoj" with the starting point coordinates (thetarho)A coordinates extraction 
means by which duplication of the Hough curve extracts much coordinates from 
a parameter chart generated by this Hough transforming means by comparison 
with a proper threshoidA histogram generating means which integrates the 
number of coordinates of a parameter chart extracted by this coordinates 
extraction means to every angle"theta"and generates a histogramThe number of 
coordinates possesses an inclination detection means which specifies the most 
angles "theta" from a histogram generated by this histogram generating means. 
[0023]Thereforein a data processing method by a data processing device of this 
inventions the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansaverage value of concentration of aii pixels of 
this image data by which the external input was carried out will be computed by 
an averaging means. Difference with average value of this computed 
concentration is computed for every pixel of image data by a caicuius~of~finife- 
differences appearance meansdifference of this computed concentration is 
compared with a proper threshold by binarization processing means for every 
pixeland binarization of the image data is carried out. By Hough transformation 
processing being performed by a Hough transforming means for every pixel of a 
position coordinate (xy) of this image data by which binarization was carried outa 
parameter chart which made an angle "theta" with a x axis of linear components 
Mio*xcostheta+ysintheta" and distance "jrhoj" with the starting point coordinates 



(thetarho) is generated. Much coordinates are extracted for duplication of the 
Hough curve from this generated parameter chart by coordinates extraction 
means in comparison with a proper threshoidthe number of coordinates of this 
extracted parameter chart is integrated by every anglelheta" by a histogram 
generating meansand a histogram is generated. Since an angie Iheta" of the 
most numerous [ number / of coordinates ] is specified by an inclination detection 
means from this generated histogramiinear components are recognized from 
digital image dataand data output of the angle of an inclination is carried out. 
[0024]An image input means to which the external input of the image data 
whichas for the sixth data processing device of this inventionconcentration of a 
multiple value becomes from a pixel of a large number separately set up in digital 
one is carried outAn averaging means to compute average value of 
concentration of all pixels of image data by which the externa! input was carried 
out to this image input meansA calculus-of-finite-differences appearance means 
to compute difference with average value of concentration computed by this 
averaging means for every pixel of image dataA binarization processing means 
which carries out binarization of the image data for difference of concentration 
computed by this calculus~of-ftnite-dtfferences appearance means for every pixel 
as compared with a proper threshold By performing Hough transformation 
processing for every pixel of a position coordinate (xy) of image data by which 
binarization was carried out by this binarization processing means. A Hough 
transforming means which generates a parameter chart which made an angle 
"theta" with a x axis of linear components "rho-xcostheta+ysintheta"and distance 
"jrhof" with the starting point coordinates (thetartio)A coordinates extraction 
means by which duplication of the Hough curve extracts much coordinates from 
a parameter chart generated by this Hough transforming means by comparison 
with a proper threshoidA labeling means which carries out grouping of the 
coordinates of a parameter chart extracted by this coordinates extraction means 
corresponding to contiguity of a positionand a representation selecting means 
which elects coordinates of representation for every group generated by this 



labeling meansAn inclination detes lion means which specifies an angle "theta" 
which coordinates of a large number elected by this representation selecting 
means are concentrating is provided. 

[0025JThereforem a data processing method by a data processing device of this 
inventionif the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansaverage value of concentration of all pixels of 
this image data by which the external input was carried out will be computed by 
an averaging means. Difference with average value of this computed 
concentration is computed for every pixel of image data by a calculus-of-finite- 
differences appearance meansdifference of this computed concentration is 
compared with a proper threshold by binarization processing means for every 
pixeiand binarization of the image data is carried out. By Hough transformation 
processing being performed by a Hough transforming means for every pixel of a 
position coordinate (xy) of this image data by which binarization was carried outa 
parameter chart which made an angle "theta" with a x axis of linear components 
"rho*xcostheta+ysintheta" and distance "jrhol" with the starting point coordinates 
(thetarho) is generated. Much coordinates are extracted for duplication of the 
Hough curve from this generated parameter chart by coordinates extraction 
means in comparison with a proper thresholdand grouping of the coordinates of 
this extracted parameter chart is carried out by labeling means corresponding to 
contiguity of a position. Since an angle "theta" which coordinates of 
representation are elected by a representation selecting means for every group 
generated in this wayand coordinates of these elected large number are 
concentrating is specified fay an inclination detection meanslinear components 
are recognized from digital image dataand data output of" the angie of an 
inclination is carried out. 

[0026]An image input means to which the external input of the image data 
whichas for the seventh data processing device of this inventionconcentration of 
a multiple value becomes from a pixel of a large number separately set up in 



digital one is carried outAn averaging means to compute the average value M of 
the concentration t of all pixels of image data by which the external input was 
carried out to this image input meansBy performing Hough transformation 
processing for every pixel of a calcuius-of-fintte-differences appearance means 
compute for every pixel of image data by making it a weighting factorand a 
position coordinate (xy) of image data. A Hough transforming means which adds 
and generates a weighting factor which corresponds a parameter chart which 
made an angle "theta" with a x axis of linear components 
!< rhQ-xcostheta*ysintheta"and distance "jrhoj" with the starting point coordinates 
(thefarho) for every duplication of the Hough curveA coordinates extraction 
means by which comparison with a proper threshold extracts coordinates with a 
large numerical value of an added result from a parameter chart generated by 
this Hough transforming meansA labeling means which carries out grouping of 
the coordinates of a parameter chart extracted by this coordinates extraction 
means corresponding to contiguity of a postttonand a representation selecting 
means which elects coordinates of representation for every group generated by 
this labeling meansAn inclination detection means which presumes an inclination 
of image data from coordinates elected by this representation selecting means is 
provided. 

[0027]Thereforein a data processing method by a data processing device of this 
inventionif the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansthe average value M of the concentration t of 
all pixels of this image data by which the external input was carried out will be 
computed by an averaging means. Difference "jt-Mf with average value of this 
computed concentration is computed for every pixel of" image data as a weighting 
factor by a caicuius-of-finife-diff erences appearance meansBy a weighting factor 
corresponding for every duplication of the Hough curve being added in Hough 
transformation processing performed by a Hough transforming means for every 
pixel of a position coordinate (xy) of image data. A parameter chart which made 



an angle "theta" with a x axis of linear components "rho-xcostheta+ysintheta" 
and distance "frhof with the starting point coordinates {thetarho} is generated. 
Coordinates with a large numerical value of an added result are extracted from 
this generated parameter chart by coordinates extraction means in comparison 
with a proper thresholdand grouping of the coordinates of this extracted 
parameter chart is carried out by labeling means corresponding to contiguity of a 
position. Since coordinates of representation are elected by representation 
selecting means for every group generated in this way and an inclination of 
image data is presumed by an inclination detection means from these elected 
coordinatesiinear components are recognized from digital image dafaand an 
inclination is presumed. 

[0028]An image input means to which the external input of the image data 
whichas for the eighth data processing device of this inventionconcentration of a 
multiple value becomes from a pixel of a large number separately set up in digital 
one is carried outAn averaging means to compute the average value M of the 
concentration t of all pixels of image data by which the external input was carried 
out -to this image input meansBy performing Hough transformation processing for 
every pixel of a calculus-of-finite-differences appearance means compute for 
every pixel of image data by making it a weighting factorand a position 
coordinate (xy) of image data. A Hough transforming means which adds and 
generates a weighting factor which corresponds a parameter chart which made 
an angle "theta" with a x axis of linear components !, rbo=xcostheta*ysinihefa"and 
distance ,f |rhof with the starting point coordinates (thetarho) for every duplication 
of the Hough curveA coordinates extraction means by which comparison with a 
proper threshold extracts coordinates with a large numerical value of an added 
result from a parameter chart generated by this Hough transforming meansA 
histogram generating means which integrates the number of coordinates of a 
parameter chart extracted by this coordinates extraction means to every 
angle"theta"and generates a histogt amThe number of coordinates possesses an 
inclination defection means which specifies the most angles "theta" from a 



histogram generated by this histogram generating means. 
[0029jThereforein a data processing method by a data processing device of this 
inventionif the external input of the image data which concentration of a multiple 
value becomes from a pixel of a iarge number separately set up in digital one is 
carried out to an Image input meansthe average value M of the concentration t of 
all pixels of this image data by which the external input was carried out will be 
computed by an averaging means. Difference "jt-Mf with average value of this 
computed concentration is computed for every pixel of image data as a weighting 
factor by a calculus<sf~finite-differences appearance meansBy a weighting factor 
corresponding for every duplication of the Hough curve being added in Hough 
transformation processing performed by a Hough transforming means for every 
pixel of a position coordinate (xy) of image data. A parameter chart which made 
an angle "theta" with a x axis of linear components "rho^xcostheta+ysintheta" 
and distance "|rhoj" with the starting point coordinates (thetarho) is generated. 
Coordinates with a large numerical value of an added result are extracted from 
this generated parameter chart by coordinates extraction means in comparison 
with a proper threshoidthe number of coordinates of this extracted parameter 
chart is integrated by every angle'lheta" by a histogram generating meansand a 
histogram is generated. Since an angle "theta" of the most numerous [ number / 
of coordinates ] is specified by an inclination detection means from this 
generated histogramlinear components are recognized from digital image 
dataand data output of the angle of an inclination is carried out. 
[OOSOjjAn image input means to which the external input of the image data 
whichas for the ninth data processing device of this inventionconcentration of a 
multiple value becomes from a pixel of a large number separately set up in digital 
one is carried outAn averaging means to compute the average value M of the 
concentration t of all pixels of image data by which the externa! input was carried 
out to this image input meansBy performing Hough transformation processing for 
every pixel of a calculus-of-finite-differences appearance means compute for 
every pixel of image data by making it a weighting factorand a position 



coordinate (xy) of image data. A Hough transforming moans which adds and 
generates a weighting factor which corresponds a parameter char! which mad© 
an angle "theta" with a x axis of iinear components l, rho-xcostheia+ysintheta"and 
distance "jrhoj" with the starting point coordinates (thetarho) for every duplication 
of the Hough curveA coordinates extraction means by which comparison with a 
proper threshold extracts coordinates with a iarge numerical value of an added 
result from a parameter chart generated by this Hough transforming meansA 
labeling means which carries out grouping of the coordinates of a parameter 
chart extracted by this coordinates extraction means corresponding to contiguity 
of a positionand a representation selecting means which eiects coordinates of 
representation for every group generated by this labeling meansAn inclination 
detection means which specifies an angle "theta" which coordinates of a large 
number elected by this representation selecting means are concentrating is 
provided. 

[0031 TThereforein a data processing method by a data processing device of this 
mventtonif the external input of the image data which concentration of a multiple 
value becomes from a pixel of a large number separately set up in digital one is 
carried out to an image input meansthe average value M of the concentration t of 
all pixels of this image data by which the external input was carried out will be 
computed by an averaging means. Difference "jt-Mj" with average value of this 
computed concentration is computed for every pixel of image data as a weighting 
factor by a calculus-of-finite-differences appearance meansBy a weighting factor 
corresponding for every duplication of the Hough curve being added in Hough 
transformation processing performed by a Hough transforming means for every 
pixel of a position coordinate (xy) of image data. A parameter chart which made 
an angle "theta" with a x axis of linear components "rho-xcostheta+ysinthefa" 
and distance "jrhof with the starting point coordinates (thetarho) is generated. 
Coordinates with a large numerical value of an added result are extracted from 
this generated parameter chart by coordinates extraction means in comparison 
with a proper thresholdand grouping of the coordinates of this extracted 



parameter chart is earned out by labeling means corresponding to contiguity of a 
position. Since an angle "tbeta" which coordinates of representation are elected 
by a representation selecting means for every group generated in this wayand 
coordinates of these elected large number are concentrating is specified by an 
inclination detection meanslinear components are recognized from digital image 
dataand data output of the angle of an inclination is carried out. 
[0032]in addition - if standard deviation of concentration of M and a pixel is set to 
sigma for average value computed by said averaging means in the above data 
processing devices - "t~M+3sigma" - it is also possible to provide a threshold 
setting means which computes the threshold t and is set as said binarization 
processing means. In this casesince a proper threshold is set as a binarization 
processing means by a threshold setting meansbinarization of the concentration 
of a pixel of image data is carried out now properly. 
[0033] moreover - if standard deviation of a numerical value of Mp and 
coordinates is set to sigma for average value of a numerical value of all 
coordinates in a parameter chart in the above data processing devices - 
"Thwyp-f-Ssigma" ~~ it is also possible to provide a threshold setting means which 
computes threshold Th and is set as said coordinates extraction means. In this 
casesince a proper threshold is set as a coordinates extraction means by a 
threshold setting meanscoordinates are properly extracted now from a parameter 
chart, 

[0034]A data base means in which much image data is accumulated a priori in 
the above data processing devicesit is also possible to provide further a data 
reading means which reads image data from this data base meansand is 
supplied to said image input meansand an angle correction means to rotate 
image data read from said data base means corresponding to a detection result 
of said inclination detection means. 

[0035]! n this casesince it rotates by an angle correction means corresponding to 
a detection result of an inclination detection means after image data of a large 
number accumulated in a data base means a priori is read by data reading 



means and supplied to an image Input meansan inclination of much image data 
is amended uniform iy, 

[0036]lo the above data processing devices!! is also possible to provide further 
an image holding means which holds temporarily image data which rotated by 
said angle correction meansand an image comparing means which compares 
two or more image data held at this image holding meansand judges similar 
existence. 

[0037]ln this casetwo or more image data which Image data which rotated by an 
angle cotxection means was held by an image holding means temporarilyand 
was held at this image holding means is compared by image comparing 
meansand similar existence is judged. Since an inclination is detected separately 
and two or more image data compared in order to judge this similar existence is 
rotatingthe direction of a picture adjusts it. 

[0038jVartous means as used in the field of this invention permit a computer by 
which what is necessary is to just be formed so that the function may be 
feaikedand hardware for exclusive use and a proper function were given by 
programfuncfions realized inside a computer by a proper programsuch 
combinationand **. 

[0039] For examplean image input means permits FDD (FD Drive) etc. which read 
image data from a communication interface and FD (Floppy Disc) which receive 
an external input of digital image data and receive data input [ be / what is 
necessary / just according to signal reception ]. The data base means can 
accumulate much image dataenabling free read-outand should just permit mass 
information storage mediasuch as HDD (Hard Disc Drive) and MO {Magnetic 
Optical Disc). 

[Q040}As an edge disposal method by an edge processing meansa Sobei 
operatoran edge detection operator of Robertsetc. are applicablefor example. 
Such an edge disposal method of image data is explained by ""image-analysis 
handbook" (treeShimoda editorial-supervisionbunch Kyoto University study 
publication meeting) pp. 550-584" in full detail. A disposal method of Hough 



transformation by a Hough transforming means is explained by ""basic [ii]of 
image recognition" (woodsAktra SakakuraOhm-Sha) pp,3~19" in full detailfor 
example. 

[Q041]Wfih an information storage medium as used in the field of this inventiona 
program for performing various processing should just be stored in a computer a 
priori as softwareFor exampieROM {Read Only Memory) currently fixed to a 
device which makes a computer a partHDDCD(Compact Drsc)-ROMFD with 
which a device which makes a computer a part is loaded enabling free 
attachment and detachmentetc. are permitted. 

[0042]The computer as used in the field of this invention should just foe a device 
which can perform processing operation which reads a program which consists 
of software and correspondsfor exampleCPU (Central Processing Unit) is made 
into a subjectA device etc, by which various devicessuch as ROMRAM (Random 
Access Memory )and l/F (Interface)were connected to this as occasion demands 
are permitted. 
[0043] 

[Embodiment of the SnventionJThe first gestait of operation of this invention is 
explained below with reference to drawing i 1 thru/or drawing .7- The mimetic 
diagram in which drawing 1 shows the logical configuration of the inclination 
detection function which is an inclination detection means of the data processing 
device of this embodimentThe mimetic diagram in which drawing 2 shows the 
overall logical configuration of a data processing devicethe block diagram in 
w ^ c ^ drawing 3 shows physical structureThe mimetic diagram which wrote 
image data as irayj , y (a) oecomin i c <■ at [thee ontents of an image pick-up J 
about a actual SEM photograph at referenceThe mimetic diagram in which the 
figure (b) shows edge processing and the image data by which binarization 
processing was carried outThe mimetic diagram showing the state where 
drawing 5 set x/y-axis as image dataand linear components were assumedthe 
mimetic diagram showing the parameter chart by which drawing 6 w as generated 
from the linear components of image dataand drawing 7 as e the mimetic 



diagrams showing the state where the coordinates of the parameter chart were 
extracted. 

[0044]The data processing device 1 of this embodiment consists of what is called 
a personal computerand as shown in . ft possesses CPU 101 as 

hardware which serves as a subject of a computer, 
[0045]ln this CPU101by the bus iine 102. Various devicessuch as 
ROM103RAM104HDD105FDD107 that are loaded with FD106CD drive [ which 
is ioaded with CD-ROM 108 ] 109keyboard 110mouse 1 11 display 112and 
communication !/F113are connected. 
[0046]ln the data processing device 1 of this 

embodimentROM 1 03RAM 1 04HDD1 05FD 1 06and CD-ROM 108 grade are 
equivalent to an information storage mediumand the program and data of 
CPU 101 required for various operations are memorized by these as software. 
[0047]For examplethe control program which makes CPU 101 perform various 
kinds of processing operation is stored in FD108 or CD- ROM 108 a priori. Such 
software is installed in HDD105 a priorits copied to RAMI 04 at the time of 
starting of the data processing device land is read by CPU 101. 
[0048]Thuswhen CPU 101 reads a proper program and performs various kinds of 
processing operationto the data processing device 1 of this embodiment. As 
shown in drawing 2T he database function 1 1 which is a data base meansthe 
data read-out function 12 which is data reading meansthe inclination detection 
function 13 which is inclination defection meansthe angle correction function 14 
which is angle correction meansthe picture retaining function 15 which is image 
holding meansthe picture comparison function 16 which is image comparing 
meansThe various function of ** is logically realized as various means. 
[0049]The database function 1 1 is built in the predetermined storage area of 
mass information storage mediasuch as HDD105and much image data is 
accumulated a priori as a data file of a digital system. Such image data consists 
of digital data of the pixel of a large number arranged in all directionsand the 
concentration of the multiple value Is separately set to each of the picture 



element data in digital one. 

[OOSOjFor exampleSEM (not shown) of the different body is connected to 
communication i/F1 13 of the data processing device tthe external input of the 
image data picturized by this SEM is carried out to communication i/F113and it is 
accumulated in the database function 11 of HOD105 by the processing operation 
of CPU 101. 

10051 jWhen CPU101 performs predetermined processing operation 
corresponding to the control program set as the RAM 104 gradethe data reading 
means 12 reads image data from the database function 11 corresponding to a 
predetermined conditionand carries out data supply of this to the inclination 
detection function 1 3for example. 

[0052]When CPU101 performs predetermined processing operation like the 
following corresponding to the control program set as the RAM 104 gradethe 
inclination detection function 13The inclination of the recorded image of image 
data is detectedit provides for the angle correction function 14and this angle 
correction function 14 rotates the image data read from the database function 11 
corresponding to the detection result of the inclination detection function 13. 
[0053]The picture retaining function 15 is equivalent to the predetermined 
storage area of the information storage medium of RAM 104 gradeand holds 
temporarily the image data which rotated with the angle correction function 14, 
When CPU 101 performs predetermined processing operation corresponding to 
the control program set as the RAMI 04 gradethe picture comparison function 18 
compares two or more image data held at the picture retaining function 15and 
judges similar existence. 

[0054]As shown in dj^wjngMthe above-mentioned inclination detection function 
13The image input function 21 which is an image input meansthe edge 
processing capability 22 which is edge processing meansthe btnarization 
processing function 23 which is binarization processing meansthe Hough 
transformation function 24 which is Hough transforming meansthe coordinates 
extract function 25 which is coordinates extraction meansthe labeling function 26 



which Is labeling means!! consists of the representative ejection function 27 
which is a representation selecting meansthe inclination detection function 28 
which is inclination detection meansefc. 

[0055] It realizes logically because CPU101 performs predetermined processing 
operation corresponding to the control program with which the following various 
functions were aiso set as the RAM 104 gradeand the image input function 21 
receives the image data by which an external input is carried out from the above - 
mentioned data reading means 12. 

[0056]The edge processing capability 22 carries out edge processing of the 
image data by which the externa! input was carried out to the image input 
function 21 with "the edge detection operator of Roberts"and the concentration of 
the pixel of an edge part is emphasizedThe binarization processing function 23 
carries out binarization of the concentration of each pixel of the image data in 
which edge processing was carried out by the edge processing capability 22 as 
compared with a proper threshold. 

}O057]The Hough transformation function 24 carries out Hough transformation 
processing of the image data in which binarization was carried out by the 
binarization processing function 23and a parameter chart is generated by 
drawing many Hough curves to parameter space. The coordinates extract 
function 25 integrates the number of times of duplication of the Hough curve with 
a!! the coordinates of the parameter chart generated by the Hough transformation 
function 24and duplication of the Hough curve extracts much coordinates by 
comparing the figure with a proper threshold. 

[0058]The labeling function 26 carries out grouping of the coordinates of the 
parameter chart extracted by the coordinates extract function 25 corresponding 
to contiguity of a positionand the representative election function 27 elects the 
coordinates of representation for every group generated by the labeling function 
28. The inclination detection function 28 presumes the inclination of image data 
from the coordinates elected with the representative election function 27and 
provides the above-mentioned angle correction function 14 with the inclination of 



this presumed image data, 

[0Q59]Aithough it realizes as occasion demands using the hardware of HDD105 
gradelhe above various functions 11-1421-28The subject is realized when 
CPU 101 which is a computer which consists of hardwares operates 
corresponding to the software stored in the information storage medium of 
RAM 104 grade, 

[0060] Such software stores in HDD105 the image data by which an external 
input is carried out in a predetermined formatter exampieand the database 
function 11 is builtEdge processing of this read image data is carried outand the 
concentration of the pixei of an edge part is emphasized [ reading image data 
from this database function 1 1]As compared with a proper thresholdbinarization 
of the concentration of each pixei of this image data by which edge processing 
was carried out is carried outHough transformation processing of this image data 
by which binarization was carried out is carried outand a parameter chart is 
generatedDupiication of the Hough curve extracts much coordinates from this 
parameter chart by comparison with a proper threshoidCorresponding to 
contiguity of a positiongrouping of the coordinates of this extracted parameter 
chart is carried outlhe inclination of image data is presumed [ electing the 
coordinates of representation for every group generated in this way] from these 
elected coords nateslwo or more image data held temporarily [ this ] is 
comparedand simiiar existence is judged [ rotating the image data read from the 
database function 1 1 corresponding to this presumed inclinationhoiding this 
image data that rotated in RAM 104 grade temporariiyjit is stored in the 
information storage medium of RAMI 04 grade as a control program for making 
CPU 101 perform processing operation of **. 
[0061 ]in the above compositions the data processing device 1 of this 
embodiment. It seems that the SEM photograph of the printed circuit board of a 
manufacturing process or a semiconductor wafer is accumulated in the database 
function 1 1 as image datafor exampiedestred image data and similar image data 
can be searched from the database function 1 1 as shown in U;awing 4 Ja). 



[0062] In thai casein the data processing device 1 of this embodimentsince two or 
more image data is compared after the inclination is amended respectively 
although the image pick inclines at the peculiar angle respectively as shown in 
the figuresimilar existence is Judged exactly. The data processing method of such 
a data processing device 1 is explained below, 

[0063]Firstif the image data accumulated in the database function 1 1 a priori is 
read by the data read -out function 12 and supplied to the image input function 
21 edge processing of this image data will be carried out by the edge processing 
capability 22and the concentration of the pixel of an edge part will be 
emphasized. 

[0084]As shown in drawing 4 (b)the concentration of each pixel of this image 
data by which edge processing was carried out is measured with a proper 
threshold by the binarization processing function 23binarization is carried 
outHough transformation processing of this image data by which binarization was 
carried out is carried out by the Hough transformation function 24and a 
parameter chart is generated. Herethe processing operation which generates a 
parameter chart from binary image data by Hough transformation processing is 
explained briefly [ beiow ]. 

[0065jFirstif x/y~axis is set as image data as shown in drawing 5the arbitrary 
straight lines which exist in image data will be expressed like 
"rho=xcostheta+y si ntheta (0 <= theta<*pi)" as a parameter (thetarho) In an angle 
Iheta" with a x axisand distance "[rhoj" with the starting point. Thenassumption 
of arbitrary pixel Pi of image data will express as "rho-XiCostheta+y f S!ntheta" all 
the straight tines that pass the coordinates {x-y;). 

l0066]Thuswhen a parameter (thetarho) expresses all the straight lines that pass 
one point of image dataa parameter chart will be generated!!" width/vertical axis 
draws the Hough curve which makes this parameter (thetarho) coordinates to the 
parameter space of a theta/rho axis as shown in drawing 6. 
[0087]For exampleas shown in drawing 5when its attention is paid to one pixel Po 
on the straight line i of image dataali the straight lines that pass this are 



expressed as "rho~xocosthetn+yoS(ntheta"and as shown in the Hough 

curve A corresponding to this is drawn by parameter space, 
[G0S8jif similarly ail the straight Sines that pass second pixel Pj on the straight line 
I of image data are assumedthe Hough curve B corresponding to this will be 
drawn by parameter space, Thusthe two Hough curves A and B drawn by 
parameter space cross by one pointand serve as a parameter with which this 
intersection (thetaorhoo) expresses the straight line I in image data. 
[0069]if the Hough curve C corresponding to third pixel P? on the straight line 1 is 
drawnthree Hough curvilinear A~C crosses by one point (thetaorhoo) of parameter 
space. That isif many Hough curves are drawn to parameter space to many 
pixels on one straight line of image dataonly the number of the pixel on a straight 
line will overlap with the coordinates (thetaorhoo) of the parameter with which they 
express the straight line of image data. 

[0070] Thenif the Hough curve is drawn to parameter space by the pixel of the 
candidate of the linear components of the image data which carried out 
binarization as mentioned abovelt becomes clear that the straight line which 
makes a parameter the coordinates with which many Hough curves will overlap 
with with the specific coordinates of parameter spaceand many Hough curves 
overlap in this way exists in image data. 

[0071 Jin actually applying an above-mentioned technique to the image data of a 
digital systemwhenever the Hough curve overlaps with the specific coordinates of 
parameter spaceoniy "1" *****»********$ the numerical value of the coordinates, 
For exampiethe numerical value of the coordinates on which the Hough curve 
does not pass one is "0" of a default vaiueand the numerical value of the 
coordinates which three Hough curves pass is set to "3"and calls such 
processing operation vote of the Hough curve corresponding to the coordinates 
(xy) of a pixel. 

[0072]ln the data processing device 1 of this embodimentif a parameter chart is 
generated from the image data tn which binarization was carried out by Hough 
transformation processing of the above Hough transformation functions 24 much 



coordinates will be extracted for duplication of the Hough curve from this 
parameter chart by the coordinates extract function 25 at comparison with a 
proper threshold. 

[0073JThat issince the numerical value of coordinates is integrated whenever the 
Hough curve passes by a parameter chart as mentioned aboveif ail the 
coordinates of a parameter chart compare a numerical value with a proper 
thresholdas shown in drawing 7a noise component will also be filtered and much 
coordinates will be extracted for duplication of the Hough curve, 
[G074]Thussince grouping of these coordinates wiil be carried out by the labeling 
processing of the labeling function 26 corresponding to contiguity of a position if 
two or more coordinates are extracted from a parameter charftwo or more 
coordinates which the position approached now will be unified by one group. 
[0075]That Isalthough two or more Hough curves corresponding to one straight 
line of image data originally pass one coordinates of parameter spaceSince 
some will pass two or more dispersed coordinates for various kinds of errorsone 
group is made to unify actually the coordinates distributed in this way by a 
labeling processing. 

[O07S]Sn this labeling processingfor exampletne relative distance of two or more 
coordinates which scan parameter space sequentially and are extracted is 
detectedand from the distance of a proper thresholdthis relative distance makes 
two or more following coordinates one groupand gives labeissuch as "AB-"there. 
[0077]!f a group is generated by a parameter chart as mentioned abovethe 
coordinates of representation will be elected by the representative election 
function 27 for every group of the. As the technique of electing the coordinates of 
representation from the group In parameter spacethe numerical value in the 
group is able to elect [ tocompute the center of gravity (each average value of 
coordinates theta/rho) of all the group's coordinates for example] the greatest 
coordinates. 

[0078Jlf the coordinates of representation are elected for every group of a 
parameter chart as mentioned abovethe Inclination of the linear components in 



image data will be presumed by the Inclination defection function 28 from the 
coordinates. For exampSewben two or more straight lines exist in image datathe 
each corresponds to two or more groups in a parameter chart separatelybut if the 
direction of two or more straight lines is the samethe parameter "theta" of two or 
more groups' angle will be set to one. 

[0079]Thenwhat is necessary is Just to carry out data output of the parameter 
"theta" of the angle of the elected coordinates simplyfor example like the 
invention according to claim 1 as the technique of presuming the inclination of 
image data from the coordinates of a parameter chart. Howeverwhen the 
parameter "theta" of the angle of the elected coordinates is pluralitytt is preferred 
to specify the angle "theta" which a majority of coordinates mentioned above are 
concentrating like the invention according to claim 3. 

[OOSOjln the case of the image data which the inclination detection function 13 of 
the data processing device 1 of this embodiment couid presume the inciination of 
image data as mentioned aboveand could carry out data output of the anglefor 
examplewas illustrated to cirawing 4 (a)data output of the angle which consists of 
a parameter chart illustrated to drawing 7 " 30 degrees" is carried out. 
[0081 ]ln the data processing device 1 of this embodiment. If the angle of the 
inclination of image data is detected by the inclination detection function 13 as 
mentioned abovelhe image data which image data rotated with the angle 
correction function 14and only this angle was held by the angle retaining function 
15 femporarilyand was held in this way temporarily is compared by the pixel 
comparison function I6and similar existence is judged. 

[00823That isin the data processing device 1 of this embodimentthe inciination of 
image data can be presumed as mentioned aboveonly the angle of the inclination 
presumed in this way can also rotate image dataand resemblance of two or more 
image data by which the inclination was amended in this way can also be judged. 
[0083]Thereforecorresponding similar and classifying the image data of a large 
number accumulated in the database function 1 1 according to the data 
processing device 1 of this embodiment and a thing which searches desired 



image data and similar image data from the database function 11 can be 
performed. 

[0084] in performing such a searchAfter carrying out the external input of the 
desired image data to the image input function 21 and making the inclination 
detection function 13 amend an angiemake ft hold to the picture retaining 
function 15and much image data is made to read from the database function 1 1 
one by one with the data read -out function 12and what is necessary is just to 
make it compare with the picture comparison function 18. 
[Q085]This invention is not limited to the above-mentioned gestaitand permits 
various kinds of modification in the range which does not deviate from the gist. 
For exampieaJthough it ifiustrated comparing after amending the inclination of two 
or more image data uniformly with the above-mentioned gestaltAfter detecting 
the angle of the inclination of the image data of one standard used as a search 
conditions is possible only for the image data of a comparison object to make it 
rotate so that the angle of the inclination of the image data of a comparison 
object may be detected and this angle may be made equivalent to the angle of a 
standard. 

[0086]Although it illustrated using the SEM photograph of the semiconductor 
wafer of a manufacturing process as image data with the above-mentioned 
gestaittwo or more straight lines can apply this invention to various kinds of 
image data which follows a uniform direction. For examplewhen the aerial 
photograph of the urban area which is regular in the direction of a road like Kyoto 
is used as image datajudging the direction of the road in the image data and a 
thing which judges the direction of [ at the time of an image pick-up j from the 
direction of a road can be performed. 

[0087]With the above-mentioned gestaitvvhen CPU101 operated according to the 
control program stored In the RAM 104 grade as softwareit illustrated that the 
various means of the data processing device 1 were realized logically. Howeverit 
is also possible to form each of such various means as peculiar hardwareand 
while storing in RAM 104 grade by making a part into softwareit is also possible to 



form a part as hardware. 

[OOSSjAithough the software installed in HDD105 a priori from the CD-ROM 108 
grade was copied to RAM 104 at the lime of starting of the data processing 
device 1 and it assumed that CPU101 read the software stored in RAMI 04 in this 
way with the above-mentioned gestaltll is also possible to make it use for 
CPU 101 storing such software in HDD105 or to store in ROM 103 fixed a priori, 
[0089]Although software is stored in FD106 and CD- ROM 108 which are the 
information storage media which can be dealt with alone and it is also possible to 
install software in HDD105 or RAM 104 from this FD106 gradelt is also possible 
for CPU101 to read software in FD106 grade directlyand to perform processing 
operationwithout performing such installation. 

[0090]That iswhen software realizes the various means of the data processing 
device 1 of this itwentionthe software should just have CPU 101 in the state 
where operation which reads and corresponds can be performed. It is also 
possible to form the control program which realizes the various above means in 
the combination of two or more softwareand what is necessary is to store only 
the necessary minimum software for realizing the data processing device 1 of 
this invention in the information storage medium which serves as a product of a 
simple substance in that case. 

[0091 JTo for examplethe data processing device 1 with which the existing 
operating system is mounted. When it provides application software with the 
information storage medium of CD-ROM108 gradethe software which realizes 
the various means of the data processing device 1 of this inventionSince it 
realizes in the combination of application software and an operating systemthe 
software of the portion depending on an operating system is omissible from the 
application software of an information storage medium. 
[0092]The technique of supplying the software described to the information 
storage medium in this way to CPU101 is not limited to loading the data 
processing device 1 with the information storage medium directly. For exampleit 
is also possible to store the above software in the information storage medium of 



a host computed© connect this host computer to a terminal computer in a 
communication networkand to supply software to a terminal computer by data 
communications from a host computer. 

[0093JWhen aboveit is also possible to perform processing operation of a stand- 
aioneafter the terminal computer has downloaded software to the information 
storage medium of confidencebut. It is also possible to perform processing 
operation by the data communications of real time with a host computerwithout 
downloading software. In this casethe whole system which connected the host 
computer and the terminal computer in the communication network will be 
equivalent to the data processing device 1 of this invention. 
[0094]The second gestalt of operation of this invention is explained below with 
reference to drawing 8 and drawing 9. Howeverdetaiied explanation Is omitted 
using a name and numerals with the samesame portion as the first gestalt of 
operation mentioned above about the second gestalt of this operation. The 
mimetic diagram in which drawing 8 shows the logical configuration of the 
inclination detection function which is an inclination detection means of the data 
processing device of this embodimentand drawing 9 are the mimetic diagrams 
showing a histogram, 

[0095JThe data processing device 31 of the physical structure of hardware of this 
embodiment is also the same as the above-mentioned data processing device 
land as shown in drawing 8only the logical configuration depending on the 
descriptive content of software is different. 

[0096]That ssalihough the dsta processing device 31 of this embodiment 
possesses the various functions 21-25 as various means tike the data processing 
device 1 mentioned above! t is different in the data processing device 1 
mentioned aboveand the labeling function 26 and the representative election 
function 27 possess the histogram generation function 32 which is a histogram 
generating meanswithout providingand a part of activity of the inclination 
detection function 33 which is an inclination detection means is different. 
[0097]As shown in irawtnfi '. the histogram generation function 32 integrates the 



number of the coordinates of the parameter chart extracted by the coordinates 
extract function 25 to every angte M theta ,, and generates a histogramThe 
inclination detection function 33 specifies the angle "theta" of the most numerous 
[ number / of coordinates ] from the histogram generated by the histogram 
generation function 32, 

[0098]! n the above compositionwith the data processing method by the data 
processing device 31 of this embodiment as welt as the data processing device 1 
mentioned aboveslnce data output of the angle "theta" of the inclination of image 
data can be carried outOnly the angle of this inclination can rotate image data 
and resemblance of two or more image data by which the inclination was 
amended in this way can also be judged. 

[0099]Howeverin the data processing device 31 of this embodiment. It is different 
in the data processing device 1 mentioned aboveand processing of 
labelingrepresentative electionetc. is not performed]' he histogram generation 
function 32 integrates the number of the coordinates of a parameter chart to 
every ang!e"theta"a histogram is generatedand the number of coordinates 
specifies the most angles "theta" by the inclination detection function 33 from this 
histogram, 

[0100JThat isthe data processing device 31 of this embodiment has appeared 
with the technique of being different in the same function as the above- 
mentioned data processing device 1 . Since merits and dements exist in such a 
technique mufuaiiyif is preferred to choose in consideration of various 
conditionssuch as specification of a actual device and the feature of image data. 
[0101]The third gestali of operation of this invention is explained below with 
reference to draw:; .g 10 and drawing 11. Howeverdetailed explanation is omitted 
using a name and numerals with the samesame portion as the first gestaft of 
operation mentioned above about the third gestait of this operation. The mimetic 
diagram in which drawing 10 shows the logical configuration of the inclination 
detection function which is an inclination detection means of the data processing 
device of this embodimentand drawing ill i are the mimetic diagrams showing the 



image data by which binahzation was carried out, 
[0102JAS shown in drmt'mg lO the edge processing capability 22 does not 
possess the data processing device 41 of this embodimentThe averaging 
function 42 which is an averaging meansthe calculus-of-finite-differences 
appearance function 43 which is calcuius-of-finite-differences appearance 
meansand the threshold setting function 44 which is threshold setting means are 
providedand a part of setting detail of the binahzation processing function 45 is 
different. 

[Ol03]The averaging function 42 computes the average value of the 
concentration of ali the pixels of the image data by which the externa! input was 
carried out to the image input function 21and the calculus -of -finite-differences 
appearance function 43 computes difference with the average value of the 
concentration computed by the averaging function 42 for every pixel of image 
dataand it supplies it to the binahzation processing function 45. 
[0104]the threshold setting function 44 computes the standard deviation sigma by 
the average value M of the concentration of a prxeland the difference of the 
concentration for every pixel "t=M+3sigma" - the threshold t is computed and it 
is set as the binarization processing function 45. Thenthis binahzation processing 
function 45 carries out binahzation of the image dataas difference with the 
average value of the concentration computed by the calculus -of -finite-differences 
appearance function 43 for every pixel is shown in d* \ s as compared with 
the threshold t set up with the threshold setting function 44. 
[0105]in the above compositions! has appeared with the technique from which the 
data processing device 41 of this embodiment is also different in the same 
function as the above-mentioned data processing device 1. That mi is different in 
the data processing device 1 mentioned aboveand edge processing of image 
data Is not performedbut computes the average value of the concentration of all 
the pixels of image data by the averaging means 42and computes difference with 
this average value for every pixel of image data with the calculus-of-finite- 
differences appearance function 43. 



[G106]fbe standard deviation sigma is computed by the threshold setting function 
44 from the average value M of the concentration of a pixel and the difference of 
the concentration for every pixel which were computed as mentioned above - 
>< t=M*3sigma"since the threshold t is computed and this is set as the binarization 
processing function 45This binarization processing function 45 carries out 
binarization of the image data as compared with the threshold t set up in 
difference with the average value of the concentration of a pixel. 
[0107]ThusHough transformation processing of the image data by which 
binarization was carried out is earned outa parameter chart is generatedand 
election of the coordinates of the grouping according [ duplication of the Hough 
curve J to extraction of much coordinates and the labeling processing of 
coordinates and the representation for every group and presumed ** of the 
inclination of image data are performed in order. 

[01 08] The fifth gestalf of operation of this invention is explained below with 
reference to drawing 12 . Howeverdetailed explanation is omitted using a name 
and numerals with the samesame portion as the third gestalt of operation 
mentioned above about the fourth gestalt of this operation. The figure is a 
mimetic diagram showing the logical configuration of the inclination detection 
function which is an inclination detection means of the data processing device of 
this embodiment. 

[0109)A!though the 4ata processing device 51 of this embodiment also 
possesses the averaging function 42 and the caicuius-of-finite-dlfferences 
appearance function 43a part of setting detail of the Hough transformation 
function 52 which is a Hough transforming meansand the coordinates extract 
function 53 which is coordinates extraction means is different. Thenthe 
binarization processing function 45 placed between the calculus-of-finife- 
differences appearance function 43 and the Hough transformation function 52 is 
not providedbut the threshold setting function 54 is logically linked to the Hough 
transformation function 52 and the coordinates extract function 53. 
[OHOJThe averaging function 42 computes the average value M of the 



concentration t of all the pixels of image dataand the caicuius-oMlnite-differences 
appearance function 43 computes difference "jf-Mj" with the average value M of 
concentration as a weighting factor for every pixel of image data. 
[01 1 1JThe Hough transformation function 52 performs Hough transformation 
processing for every pixel of the image data by which binarization is not carried 
outand adds a weighting factor corresponding for every duplication of the Hough 
curve in this Hough transformation processing. That isas mentioned aboveby 
original Hough transformation proeessingwhenever the Hough curve 
overlapsonly "1" Integrates the numerical value of coordinatesbut (vote of the 
Hough curve) the weighting factor "jt-Mj" which corresponds whenever the 
Hough curve overlaps here is added. 

[01 12]AKhough the coordinates extract function 53 extracts coordinates with a 
large numerical value of an add&d result from the parameter chart generated by 
the Hough transformation function 52 by comparison with a proper thresholdthis 
threshold is set up by the threshold setting means 54. this threshold setting 
means 54 computes the standard deviation sigma of the average value Mp of the 
numerical value of ali the coordinates in a parameter chartand the numerical 
value of coordinates - "Th=Mp+3sigma" - threshold Th is set as the coordinates 
extract function 53. 

[01 13]ln the above compositionan inclination is detected with the data processing 
device 51 of this embodimentwithout carrying out binarization of the image data. 
That isthe average vaiue M of the concentration t of ail the pixels of image data is 
computed by the averaging function 42and difference "jt-Mj" with the average 
value M of concentration is computed by the caScu!us-of-fsnite-differences 
appearance function 43 as a weighting factor for every pixel of image data. 
[0114]Soin the Hough transformation processing performed for every pixel of" 
image data with the Hough transformation function 52, A weighting factor "jt-M|" 
corresponding for every duplication of the Hough curve is addeda parameter 
chart is generatedand coordinates with a large numerical value of an added 
result are extracted from this parameter chart by the coordinates extract function 



53. 

[01 15JBy generating a weighting factor as mentioned above using the 
concentration of a pixeiwithout carrying out feinafization of the image dataa 
parameter chart can be generated and coordinates can be extracted. Since 
threshold Th of extraction of these coordinates is set up as "Th*Mp+3sigma" by 
the threshold setting means 54 from the standard deviation sigma of the average 
value Mp of the numerical value of all the coordinates in a parameter chartand 
the numerical value of coordinatesThe coordinates corresponding to the linear 
components of" image data can be extracted from a parameter chart good, 
[01 ISjCombi nation is possible for various kinds of embodiments mentioned 
above free. For examplewhat combines the functions 42-45 of the third gestait 
mentioned above and the functions 32 and 33 of the second gestait mentioned 
above like the data processing device 81 of the example of a changed 
completely type shown in drawing 13 is possible. 




[Effect of the inventionJSince this invention is constituted as explained abovean 
effect which is indicated beiow is done so. 

[01 18]Sn the data processing method by the first data processing device of this 
invention. After edge processing of the image data is carried outbinarization is 
carried outHough transformation processing of this image data is carried outand 
a parameter chart is generatedBy extracting much coordinatescarrying out 
grouping of the duplication of the Hough curve from this parameter chartelecting 
the coordinates of representation for every group of thisand presuming the 
inclination of image datait seems that the inclination of the SEM picture of the 
semiconductor wafer pjcturized at arbitrary anglesfor example can be detected 
since linear components can be recognized from digital image data and an 
inclination can be presumed. 

[01 19]ln the data processing method by the second data processing device of 
this invention. After edge processing of the image data is carried outbinarization 
is carried outHough transformation processing of this image data is carried 




[0117] 



outand a parameter chart Is generatedBy extracting much coordinates for 
duplication of the Hough curve from this parameter chartgenerating a 
bistograrnand specifying the angle "theta" of the most numerous [ number / of 
coordinates ] from this histogramlt seems that the inclination of the SEM picture 
of the semiconductor wafer picturized at arbitrary angiesfor example can he 
detected since linear components can be recognized from digital image data and 
an inclination can be presumed. 

[0120]in the data processing method by the third data processing device of this 
invention. After edge processing of the image data is carried outbinarization is 
carried outHough transformation processing of this image data is carried outand 
a parameter chart is generatedBy extracting much coordinatescarrying out 
grouping of the duplication of the Hough curve from this parameter chartelecting 
the coordinates of representation for every group of thisand specifying the angle 
"theta" which the coordinates of these elected large number are concentrating It 
seems that the inclination of the SEM picture of the semiconductor wafer 
picturized at arbitrary angiesfor example can be detected since linear 
components are recognized from digital image data and data output of the angle 
of an inclination is carried out. 

[0121 jin the data processing method by the fourth data processing device of this 
invention. Binarization is carried outafter the average value of the concentration 
of all the pixels of image data is computed and difference with this average value 
is computed for every pIxelHough transformation processing of this image data is 
carried oufa parameter chart is generatedfrom this parameter chartmuch 
coordinates are extracted and grouping of the duplication of the Hough curve is 
carried outlt seems that the inclination of the SEM picture of the semiconductor 
wafer picturized at arbitrary angiesfor example can be defected since linear 
components can be recognized from digital image data and an inclination can be 
presumed by electing the coordinates of representation for every group of 
thisand presuming the inclination of image data. 

[0122]ln the data processing method by the fifth data processing device of this 



invention. Btharizaiion is carried outafter the average value of the concentration 
of all the pixeis of image data is computed and difference with this average value 
is computed for every pixeiHough transformation processing of this image data is 
carried outa parameter chart is generatedmuch coordinates are extracted for 
duplication of the Hough curve from this parameter chartand a histogram is 
generatedit seems that the inclination of the SEM picture of the semiconductor 
wafer picturized at arbitrary angiesfor example can foe detected since linear 
components are recognized from digital image data and data output of the angle 
of an inclination is carried out by specifying the angle "theta" of the most 
numerous [ number / of coordinates ] from this histogram. 
[0123]ln the data processing method by the sixth data processing device of this 
invention. Binarization is carried outafter the average value of the concentration 
of ail the pixels of image data is computed and difference with this average value 
is computed for every pixeiHough transformation processing of this image data is 
carried outa parameter chart is generatedfrom this parameter chartmuch 
coordinates are extracted and grouping of the duplication of the Hough curve is 
carried outSince linear components are recognized from digital image data and 
data output of the angle of an inclination is carried out by electing the coordinates 
of representation for every group of thisand specifying the angle "theta" which the 
coordinates of these elected large number are concentratingFor exampiewhat 
detects the inclination of the SEM picture of the semiconductor wafer picturized 
at arbitrary angles can be performed. 

[0124]ln the data processing method by the seventh data processing device of 
this invention. The average value M of the concentration t of all the pixels of 
image data is computedand difference "jt-Mj" with this average value is 
computed for every pixel as a weighting factorThe weighting factor which 
corresponds for every duplication of the Hough curve in Hough transformation 
processing is addedand a parameter chart is generatedBy extracting and 
carrying out grouping of the coordinates with a large numerical value of an added 
result from this parameter charteiecting the coordinates of representation for 



every group of thisend presuming the Inclination of image datait seems that the 
inclination of the SEM picture of the semiconductor wafer picturized at arbitrary 
angiesfor example can be detected since linear components can be recognized 
from digital image data and an inclination can be presumed. 
[Q125]in the data processing method by the eighth data processing device of this 
invention. The average value M of the concentration t of all the pixels of image 
data is computedand difference "|t-Mj" with this average value is computed for 
every pixel as a weighting factorThe weighting factor which corresponds for 
every duplication of the Hough curve in Hough transformation processing is 
addedand a parameter chart is generatedBy extracting coordinates with a large 
numerical value of an added result from this parameter chartgenerating a 
histogramand specifying the angle "theta" of the most numerous [ number / of 
coordinates ] from this histograms seems that the inclination of the SEM picture 
of the semiconductor wafer picturized at arbitrary angiesfor example can be 
detected since linear components are recognized from digital image data and 
data output of the angle of an inclination is carried out, 
[0l26]in the data processing method by the ninth data processing device of this 
invention. The average value M of the concentration t of all the pixels of Image 
data is computedand difference "jt-ivlj" with this average value is computed for 
every pixel as a weighting factorThe weighting factor which corresponds for 
every duplication of the Hough curve in Hough transformation processing is 
addedand a parameter chart is generatedBy extracting and carrying out grouping 
of the coordinates with a large numerical value of an added result from this 
parameter chartelecting the coordinates of representation for every group of 
thisand specifying the angle "theta" which the coordinates of these elected large 
number are concentrating!* seems that the inclination of the SEM picture of the 
semiconductor wafer picturized at arbitrary angiesfor example can be detected 
since linear components are recognized from digital image data and data output 
of the angle of an inclination is carried out. 

[01 27] moreover - as the threshold of the binanzatlon processing of the above 



data processing devices - the standard deviation sigroa of the average value M 
of the concentration of ail the pixels in image dataand the concentration of a pixel 
-« "t~M+3sigma" - binarization of the concentration of the pixel of image data can 
be properly carried out by setting tip the threshold t 

[01 28] moreover - as the threshold of coordinates extraction of the above data 
processing devices ~~ the standard deviation sigma of the average value Mp of 
the numerical value of aii the coordinates in a parameter chartand the numerical 
value of coordinates - Th=Mp+3sigma" coordinates can be properly extracted 
from a parameter chart by setting up threshold Th. 

[0l29]Since the inclination of much image data can be uniformly amended by 
reading the image data of a large number accumulated a priorisupplying the 
above data processing devicesand rotating image data corresponding to the 
detection resuitFor examplewhat compares the SEM picture of the 
semiconductor wafer of a iarge number separately picturized at arbitrary angles 
becomes possible. 

[OlSOjSihce two or more image data can be compared by holding temporarily the 
image data which rotated with the above data processing devicescomparing two 
or more of these held image dataand judging similar existence after amending an 
inciinationthat similar existence can be judged good. 



DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[fit is a mimetic diagram showing the logical configuration of the data 
processing device of the first gestalt of operation of this invention. 
[Drawing 2j lt is a mimetic diagram showing the overall logical configuration of a 
data processing device. 

[Drawing 3|lt is a block diagram showing physical structure. 

iOuvxVioo 4i=a^ is the mimetic diagram which wrote image data as the contents of 



an image pick-up becoming dear about a actual SEM photograph at 
referenceand (b) is a mimetic diagram showing edge processing and the image 
data by which binarization processing was carried out. 

| ' . It to a msmetic diagram showing the slate where set x/y-ax.s as image 
dataand linear components were assumed. 

[Drawing 6jlf is a mimetic diagram showing the parameter chart generated from 
the linear components of image data. 

[Drawing 7]it is a mimetic diagram showing the state where the coordinates of 
the parameter chart were extracted. 

[Draw^g 8|lt is a mimetic diagram showing the logical configuration of the 
important section of the data processing device of the second gestalt of operation 
of this invention. 

1 h fs a mimetic diagram showing a histogram. 
- ! t is a mimetic diagram showing the logical configuration of the 
important section of the data processing device of the third gestalt of operation of 
this invention. 

[Drawing 11|it is a mimetic diagram showing the image data by which 
binarization was carried out. 

t is a mimetic diagram showing the logical configuration of the 
important section of the data processing device of the fourth gestalt of operation 
of this invention. 

[Drawing 13ft is a mimetic diagram showing the logical configuration of the 
important section of the data processing device of the example of a changed 
completely type. 
[Description of Notations] 
131415181 data processing devices 

1 1 The database function which is a data base means 

12 The data read-out function which is a data reading means 

14 The angle correction function which is an angle correction means 

15 The picture retaining function which is an image holding means 



18 The picture comparison function which is an Image comparing means 

21 The image input function which is an image input means 

22 The edge processing capabiiity which is an edge processing means 

23 and 45 Binarization processing function which is a binarization processing 
means 

24the Hough transformation function which is 52 Hough transforming means 

25 and 53 Coordinates extract function which is a coordinates extraction means 

26 The iabeiing function which is a labeling means 

27 The representative election function which is a representation selecting 
means 

28 and 33 inclination detection function which is an inclination detection means 
32 The histogram generation function which is a histogram generating means 

42 The averaging function which is an averaging means 

43 The caicuius-of -finite-differences appearance function which is a calcuius-of- 
finite-differences appearance means 

44 and 54 Threshold setting function which is a threshold setting means 
101 CPU which is a computer 

103 ROM which is an information storage medium 

104 RAM which is an information storage medium 

105 HOD which is an information storage medium 

106 FD which Is an information storage medium 

108 CD-ROM which is an information storage medium 
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e" ©x«t©jsijt &£umsSit<D8m *\ p 

c©»m*ftft/sax-^a8©«©««ftffi 
"e - zt izmn LTtxh ^a l s 

mmm 2 2 \ ${mmm» x ~j^vm*t t cie^* 
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C©»ttJ#nfc«9IE<5!?¥^9lt©g» " i t — M - 

x , y ) ffllci ka7M@ 

SfcSSfrfSCfr* "p = xcose + ysin 

U 

s & x ■■■■ $ a^* a^f* # £ C i x 

C©x>yy^*nfc«^x-^^SM^;SlS^5iiE 

c Wt# nft is* f-^M7 £&&s u r / y 

C£D*feJ$I*' tlfo <5 y - $ 6 / \ 7 

c cD^tB*n^«^Sffl0x- * ©s^^sj^r § c 

<ks > £ 'a — £ fcSI?5*-tt*fci&©7 , n 

mmm 2 4] avti-* mm&& v 7 k 7 x 
c©»A^ftfei»x-~-# *x-y -7Bs tr 

8B#®iB*fi>*yK£3SSS t * C t , 

C ©ZUlft * tift Bf«x - * ©ffil Ml C x , y } 

xcosS + ysinS" fflxiiOftl "0* B^tfjK^Sfc 
<8£M *! p j" p)£ Lfc/t5/— StB» 



Z O^&ttitc t 7 h 6 «©«^»©ft 

M3S2 5] ^>t^-^6»i^V7h7x 
7" * ft T ^ « M^iBW*"^ i 

C®»»AA «*tifc»«r ~* £x v 5?jfl31 LTX «y-7 
x cose + y sinff" ©xMi:©^jt "B" fc&XfM&Lb 

mm " i p ! " %giii{e, p} < ktfc/\ > 5'/""^iia 
c©s*3rtifc/<5^— 5»EtS3t?s/\7ffi«©as*j i ^ 

IM>««*aiE«:W«4:©tfc«lcJ: 

c©j; ^ tcam*-nft ^/u-72 1 imm<?>m%mm 
7a ^/*#*Mft**iz ^ ® c t 1 1 % mmm 

r. ©®s±i*nfc«©¥^flfc©l«' : &ii^x-^ ©M 

-9sa«k*a©/\7t^*^iSffl*ftfe/^^--$tss 
c©<t a tc*i8#hfe ^u- 7 e t immfiomm%m& 
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z. o)wm t nttmmtr & «® ? ™ £ &frefs c 

tttt * n TV * C £: i T $ fSfBKHSW^ 
7 ft T U £ flWBKflWftT 

mutuant set. 
mz*£imm%zt, 

z<t>*mtitcmm®m%&wmz!t ttwmt & 
«lt»[»t-$ %zmtt% c t. 
z<nzMfcztin:wmT~~#03immm{ x , y 

xcos0 + ysin0" <*>x "0" 3S«StflgjSt 

E J** ft *W -■- * 6 A 7ft«©*4« # 

a -a* m&tzzt. *m&>z*-*K$ffi* 
at#w 2 8 3 n y t -9 tmmws. v 7 h 7 * 

mLrm®T~$%-mtt%£b, 

z <D-mik$ttftm»T~*<9Wumi x , y > <dii« 

c^sm7l^«-«f7rsctT% *p = 

x cos 9 + y s i n 9 * © x * 6 " 

<?M "i p i " p}<fcLfcA^™£»« 

c « * ft ft A5 * - * aasif s n 7 &8<D*IS#* 
»«Dffi«*ffliEftSBffli:<35it»lr:J: vmm%Z£, 

dtcSfig* .fife ^u™ t ie«acD«^m 



[M2 9] 3y^2-$tfiM|f*y7^i 
6 % £«x ™ £ 0>{f# A*J $s § c <t . 

c©w»;u3£ tLitm»?-*(Dm<owmtDim t <& 

C©»ffi*ftfc««ffl¥^at(J)S» " ; t - M ! ' * 
Jift&ft t L TBUlf-i ? fDS^<?£ (cHffi? « C tv 
£ £ x , y ) OS* z? fcv \ 7&ifH6 
S£*ff**;:£T*x "p^xcose + ysin 

b" vxmtvMm a 8" tsttmAtmmm "i p 

©fi«e£ tc^JST §fi^«^ W L T&mzz 
t, 

c ©^Hi * s mat? - * ©MM^n^-r * c 

tlTU 5 C i & t fStS«82ffl9St^ 

a«m7f*cfp, -p=xcose + ysin 

£. 

m "8* mm%c£. m®3> xmii- 

«*fc»<07'a ^ i*3!?«H«4 nr i.> « c t m®t£t 
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£©3tHi#ftft;ij$©¥*Sffit©g«- " ; t — m • 

mm?-$<oimmm,i x , y ) emmet iu\7&m 

M*%m%ZfC\ WBMft "p = xcose + ysin 

y^i*iSMMs*tiTi> § c t &mtt somen 
im. 

£000 1 3 

e i - * te*8iB$> r- * ffiil£-;£fO&Sf1^*f7 3r 
&%tztf>® 7 P ^ V 7 K * s 7» 4: L TtS#! * ftT 

[0 0 0 2] 

Cft£5EM(Scaroiing Eiectron Microscope) % 
i: T?8«l U JKIS Lftffl*x~* 

tfSKK Lft»iK«?i^£T§, 

to oo 33 #j?y£. »®sc^<^aai*««UT^fct 

ft * A L frfc # 5 Tv ftSA t CD x - * #Wt> @#l?t*% 
[0 0 0 4] 7yvh*«*iNK*'?x/\«SEMS£ 

[0 0 0 53 wmT~$<m%izitma-i$~> 



[0 0 0 6] JfclBLfcrocfflflfcB^ 
a«# "o" ©^te^vr-fcaiatfcfcSo l#u 

J^^Rftffi^jtHto*^ ^©SP^tc "0" m 

[0 0 0 7] SfoTs =-3(3Mi«*ifc«eUTaffii*¥U* 
t*W^v M#»<?> "0" Utt<0MDH*«Dig»;S: 

ttu it^tft~^01i«S{«tri^i:WiffT^. C 

[0008] w±<o»aiE<fc ssranft^a&w* 
5*-* *c 5p/igo5ii^ tc mm l ft ^©ft tt * i* m t « 2: 

|g|g/ f * - > ft^mtc ^ -s T ^ * tf, - V(4» 

[0009] 

fW«ijWaLJ:5tr*W« l5^Lft<fc5t<:, » 
x-^co/ - >t v f > t « c t tc<fc y > & 

[0 0 10] LfrU ±3fiD<fcdJM$»->-?y*>'3'* 
*H»K3in-r*fta&K«, SiOBit^-^JDSM^ 

[00 1 1] COtc®, x-£K~XfC#$ft*ftft£lfc 

[0012] ufi* u ijao «k 3 icxmw? x n^tm 

rmimmmLx^^ o*y, ■g>m®mm : r-$z , itL 

[ooi 3] *m\$±m<b&5tm®\zmbxi$.i£ft. 
ft%©T-* y . z.ta"Xt 
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- ■? mmmm t % % a > e a — ? tcsfT*-e & &cd 7 

[00 1 45 

x y -7®n iti <>■ y w»oii3fi<o»ar*a»r « x ■> 
vmm&mt * m*. *Jmm&mt,c£ y x y yii^n 

fifct z-mtammsi t , t&z.mitw&&mc & y ~ 

mm-* s / \? mmffimmtp^momm^mm 
m $mz . * y & a # n/t / \ v * ~ * ®»a>mk&i&x. 
^y v^sst* y*feifc* ftfc^-?ctie«*«> 

[0 0 15] ?M'-?"Cs *^0r-*«JI3*l{c£Sx 

saasss-ei*, *flW)«aE*T s?*;i/Tffl* tE»e 
cw^atj * ttfesfcT--* # x 

y^i63i#«fcj: y x >y s?«a**iTx* SWftOHR 

aomm tc -fiffctea^stc i y lit E»t 
its?* n-cr«3- ti, c <d z«< b $ titmm t- $ if 

^ ^ y > ^r^gft £ y im<H8m:*i& LTT'Vl/— 7fc 

^siiffx—^offiittW^sii^mte^y^jtis 

:&^KS£ftWA* £ftfcH«T-$ ®x y LTX 

x ,v ysaa^ sftic iyiy -^ffls* nfcgjfcx-* ©«■ 
m&m t , m~fiffc®a#mtc a y - fa i ir n/i: »tt x 



mtmnm "s - amm^tmm " ; p ; "" 

( 0 , p) £ L./c A7 ^ - £ Si«««1f */ \ 

^mmt^mm^mmt, mmmmmma^ vm 

[0 0 17] SfoTs *»^r-*4fl«ft«t£**r 

^ATJ^ti^^, 2icD?fS!iA**tifcW^x~^A^x 
y i?iBS*® lc i'Jiy v S5S * n T x >y ^SS^HSS 

CDS^ C t fc " W b«ffl#ftt£ <£ y *S tfiliE* Wtt t 

( x , y 5 Et la \7«**«(e J: U M7 

©ffiSBttf kx^7 ASi«#Stc j: y ftSE ■ e * st ic 

[0 0 18] *»«<0JBE<D7 s -'S!«iS»«l*s ^itSiZ) 
51S ? >' * Tii <t ICl^f * titt&&<mm& 6 «: % 

A A * hfe Siftx - * * x «>■ SJ jgWI t T x 
^8P^<7)ii@R©»§E*SW«"r * X y J>'®^^^ t , M 

x y?im&mic& y x -y 'jmm^txrcm^-^ <z>& 

-^<0fe«SH ( x , y ) C t lc/>7llllft 
frf«2:t?, "p^xcosO + ysioe" £Dx 

«t<DftS "S" 3D<tl.f^.£it0» p -.tr- 
ee, p> t l fe / * mm %t \ 7 

t, K/\7«»*»lc:* y «*nfcn5^-^®»'« 
6M7a»MIS^S!©««-aiEft»fcffiJ:fc«tC 

iyam-r^^affi^t, Miafii^w 
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£0 0 1 9] S^L «f§©x™7ffiiimc*§x 
>7 yjflJl^Sfc* y x >y y«l!*ftTi7 -78i^©« 

£»®i^tii * cox «> j/jfiajnrcHftx-* 

E?i fc-flHfcJflS^gKc * y &&#iIIE& 

ias * nx - m< *u c <d - wt* nft b^ix - * © 
( x , y ) ommz t iu\ymmmz * y / v? 

+ ysinfl" <0x«£<D|&S "8" &*tW£i:©» 

mm*$mmm&mwmmmc * y 

ifc^T'tttB C CDS i±S * tltzi \5 * - * gfHOMI 

««ffffi«»tii#«:ic* y»a**u ccwRfrar *ife* 

XBttf 3ri?* /PTffl * tcSS * ftfc $ftg)WR# 5 
ffl*y-**WSiArt<*ft*K«Aft3MB:£> KMA 

^#aic^aPA^^nft!i^T ; ~-^o)^gi5(D«cD«« 
* y Wiij* nfc««(W*&«tt oafij^Hft^-^oB 

^-7 3 A7^»ti;. &A7lHfc£ 

stc * y sm^nft n y - * 6/ \ 7 a^<D«a 
mmoymmzmmmm t mmi t * y & & t * mi 

*s««>sai : &fifi<3W^6f c^fs l r 7>- 7-fb? § ^ 
-Ny yf&mt, m^v 77#f»c* y*j«#ftft^ 

««Miti«stc * y * ntz mm® seat?-* ®m 

[0 o 2 1 ] ftoT* *ft$3©T~2$£JI®M£*£r 
S-gEffi»^ 6 ft 3M§x™ * # « A73#StC 

^A^tfn^t. c ©^spaai vr nfctsit F - 7 ©£ 
TO»^ii«®¥^tt»%»a#mc*y»j±s*n 



ntz mme>mm<~mmw§-miz * y mm c t ic she 

n/fcBHJtx--** / \ 7«« lt/ ^ x -*sa 
mic$&.w\yjmt?jBm$tiiii o y - $ ki«#£iss 

tiL&$to<ommmm¥®ic* y skbs:m« t ©j* 

#7^ y >2&mc * y tftaoisaficwjK lt 

Stf^itbil^Sf c * y 3»ti * *i» C OM!±5 * tlft MS 

ss^x-^ofls^tfw^sai^sic * y «^*n« 

[0 0 2 2] *»«OKS©?~*«a««l4. ^fi© 
TJ^StC^gf! A A i nfc»x™ 7 O£gfS0»g££9« 

* y n & ztiitm t a>m» *w»t oa 

y inii* nfesfteo^f ^hsi c • t ^^iE^wtJt^ 
L ratty-* ?>r:ftiftsa.l^^v » 

fcsaa#atc*y~«b*nfeiiiiy-*ofe^^ 

{ x , y }OB^Ciic/ \7li»I^t?r1-5 C i T\ 
0ift^ "p=xcose-+-ysi»e" Oxl*tOft« 

fc*tfji*to» "i p i " zmmie, p)t 

©*«**»©asa%3a3ESH«toifc«tE:*y»iijr 
««»«!ta#ffifcv is«»ffi#m^* yam^tiftn 

7 Hy5Z*£J*#jatC*y£«£ftfcfc7. h*'5^5 

-^ilfrST-lis ^(ICD«^t7* 

* tifc ^m©BK^ 6 * 5 s - 7 i?H« A73#»K 
WATJ^tl^i, Z(DftBA£l$tltcmm j r~~%{D£ 

^£>mm<omm^mm®w-mM &&&\z * y ntu * n 

m^*y®^?™?cD«c^(e»ffi^n, co^iti* 
nfc*«oM« # - fiifcSia#istc * y mm c t ie 5iiE 

t xym&mz * y /\7swi#i?7#ft§ c t t\ 
wmxm "p = xcose+ysitie" sx^^m 
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£ y »iE&a6fii<ojt«"e*ai*n. c«>»m* 

»ic £ y ft it "0 " t£«W* tiT h ?5-L»$i 
mt C ®& it £*l .ft f^hdS' s «<d« 
£»coft« "0' fWi«sMj|liJ*©ic«ky»JE#ft*0 

[0 0 2 4] *H5SCt|IA^r-^«^fflii, $&<D 
j»i t *J$ i\f Tffl * fcWi.& $ tift Wfcfi 1 6 G « 

y m * *tft »S©g#£iKS e £ tcJgiEftiBffl t iHfi 

( x , y ) dwn 2ttu\7 jenmemnfffit % C i T\ 

lfftjft& "p = xcos8 + ysm9" ©x»£S>fti& 

5 li-^mmmm^mmmmz l x 

LT^*ftSE "0" 

[0 0 2 5] ^r, *««©7 ? ~*JS3S36MtEJ:«7 r 

^il^3ia^¥J^tf <fc y » & *ft 

Slcj; yffl»r-$©»*C£;lcltiB#^ Cfl>llffi# 

«fb* nft mix - 9 (nmmmm c x , y 5 <?« z* t tc 

iffl&fi£# "p = xcose + ysin8" mxMk&fflg. 
"8" J5j:tf«*i©« "!p; s £$£(0, p)fc 

#«u: £ y acEft wii«>iafiTi4as*n, 
mmmitmrn lx 7fb*n£» 5 tc^m* 



©saw*-* # s wM%tm**tizmM)nmft'r 

[0 0 2 6] *fflfDlt®f™^lt», 

mz& t M&znitmi<o¥-im£<z>m& "\ t-M 

x cose +y sine- tomtmnm to*.xm&t 
vim p • *mme, p)tLtu%^^-9mm 

titzi V?*-* Wm 6 iff! HtMaMtt#*# INtfB* 

tts<oi£K(E»is t t y'itt % ^ u > mm 

COO 2 7] l^oT. ^gcO^-^MS^StC.fc^T 
* nfc $Stf>»3R# 6 ^ « IKt x ■ - ^ A^il«A^#mte 

(mmztim&ztu m®?~*<mwmix. y) 
tnwmz t ia \73g«#sic y n(7*n3/\ 7^Jt« 

ftJU^nsCA:^ "p = xcos9 + ysinfl* 

^x^fiffiftS *«' **tflRjS[fc05^Ji " p " % 

©A 5 tcS^^nft 7 e t fctt«©Hffl&#ffi3!3i 

-^©«^«^}iiai#^^:y^im«©T\ 
^ /u^iusr™- ^ ^ e {Hi jsm^istt * tix «mipau£ 

to o 2 si ^mm^MfXcor-zmmMmi, *fi© 
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xcos0 + ysin0" CD xis&i; CD ft it "6" js.fctflSUSt 

mm "i p i" p}<ht/m5*~£gi8. 
«/ \ 7»#® i s m \ 7^&3^i .c a: y & ft* 

[0 0 2 93 flteT, *W»Ox-*«HHfflt£j:*3 lf 

*ftft s * « Mtr-* tmmxti&mc 

JMRWjtWfc, C <WM» * ft fclH* r - * (Oft 

*ft£„ z0)m&itiitmmimmb<D&& n t- 

M i " i^*lli#Ktc<fcy»af»»i:tTK«r-* 

<8HX z? tc / \ 7 % BHMUc dtystt? 3r ft * / \ 73KJMfl 
sic asi vrw \ 7 &«® s« e t icwjst * n&m& 

(Dxmt&nm "e° ts&x$%L&t<bw& * i p \ " * 

p$£Lfen^~71]l!£«£ft^ £<o 
ft, C cofi^ ft fcM5 / ~7 Sa<01**f CDS&fr 1 7 

h^i»£flfc#iSHc,fcyftS "9" eticiiSiftrfc 

^Sglt*ftT«»©^it^T-^iB»*ft^ 
10 0 3 03 «$3CD»ft£Dx~miM^ 

mm» it "effl * icsst # ft ft ^RflSHJSir 6 fc* 

»x-^^54a?A7J*ftS»A71#ai. 
TjMcWATJ SftfcHfcx-* tO£l?<Dil!igcD«f 

CtK/\7W»«a«KiT*Ci?, M«» *p = 
xcosS + ysinS" 0x§&<b£DftK "0" 



£ , A 7 f&UcDM c£U Soffit <5 L T 

ftfcM^^-^ii«^b*sHlg^®^iA^tt^st- 
maiaMK * y ttffi *ftft a % 5 ?< - * k & 

t , »7^y >7#P&C i y ftfc 7 -c? t K 
y ftfc#SfiD£*l£«** L T^USE * e " 
[00 3 1] f-jt, *»©OT-*iBSKSittti:J:ST 

»SPA*J*ft*t, CC5»SPAA*ftfcS»r-**&fe 

*ft®, c©Wi±i*ftfe»Kffl^«Sffita>»« " [ t- 
M I ifi?«»iJto^kJ:y«*«»i:LTjH«3 !f -* 
©IStjRc?itc|lffi*ft, H»r-*©<ll«tti(x, y) 
OKX 2?£ (ci \ 7^^*IS:tc <fc y ®t # ft^ / \ 7 

tt»*ft*2:fc^ WM®ft "p = xcos8 + ysfn9" 
(DxM£«)ftJK *«* **lf«ijStOC>!gll ' ! p I " * 
««(e, p)fcLft/\7J«— 5»0Stf*)«*ft* 4 C£D 

ft, £{»mmt\tu\ : 7*~~vmmmmti'>5^j >*? 

<0 J: ^ tcSfej* **ift WU- 7 fc tcffi»ff>Sli5!)TO31 

ffi#stc=t yatB^ft, c©»ai*ftfe#!S©«»tfji 
co ~c\ tt*j 9 1 w»«f- * ^ 5 gm A5Wttttf 

[0 0 3 2] 3g:3S, ±^C0i ift^-^MWWlKfi^ 

mnm&Mmmz ttrzt * t = m + 3 1 - «: * 

3fe#a*««UT^*Ctt.SIteT»*. Z70il£\ SB 
[00 3 3) Sfc, ±3©£3%x™7«»«:£^ 
T * BB«S^#^* JUS t T ^ S C i: !SJttT?3&« 4 C 

»^^^^y» ! 1 \ ; 

ff«^*ft%«?T% Cft"c?/^y~-$lI!*^60IS*\iS 
£[C$ffi*ft^ 
[0 0 3 4] Jft, ±S8©±5ft?-#«W«llKfi^ 
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issmmi^mm i ss u t # ft sew 

£0 0 3 5] CCDS^, ^-f^-^^KUV^tt^ft 

[0 0 3 6] * ft, ±SK<D«fc dfcr-* JflS&fflHi:*^ 
fttMS#tt^: * 6 t£ JIM IT^itW W?« 

3, 

[0 0 3 73 ftSE«iE^®lC«S ( JS»c*hfc 

{0 0 3 8] *?g^rs3§a#©i. *©&8& 

®/\- H'9i7, lIE&«^7W^fc<}:y«§2f 

«-r ~ * <0 ftMAft £g tf fiKt -5 % ffl ?4&tUjf ft < , fl 

-fx, FD (Floppy Msc)fl l SM«7 I -*«WWBTF 
D D {FD Dr ! ve) , « fctfS* 3, r ™ £ ^-X#«tt, 

8K, HDO(8ard Disc Drive) ^MOOSagnet 

ic Optical &isc>#<8*Sm©WtBSS««ft*#g'r 

7&t LT!±, flxJi', Sobel f^l>-$. Roberts ©X 

[0041] $ ft, *»«7»3»S8K«««:itt, □ 
>b:a-^ £&was$Jfc?T ft»ffl^a V^Uif 



ROM (Bead Qniy Merory^H D D, 3>Ca- 
**-«54:t*»lt£»3KSftJCit«*n«C 0 (Coatpa 
ct Dist}~ROM^>FD, 

too 4 2] $fc, *sne7»£5avt;n-*ty:, y 

3I»ft*SMiT**Sfi«?*#lWft<x «^»\ CPU 
{Central Processing Unit) LT, CtUCRO 
M-¥>R AM {Random Access Memory)-^ I F (Itrterfac 

e) m&miU*.mm\z* vmmznmm z% 

[0043] 

mmmmmmmim^mm^m, mat : r~~? mm 
mm®s^ummm*vi*m$m, m 3 utmm 

mtttmria v?R B 4 ( a } tiS*»©S e m?k% 

ft BBS ( b ) it x y vffl & * ZttfbSffii * ft 

ft - £ ftwt MitB, 0 5 ttifft x~ SUc x / y 

6 wwiy-^Koowtes^ nfe/ ^ ^ a 

ft«»^r*ics74&*. 
[0044] **a^is©T-*jQiia«i t>to 
y> « / « - v -f * u =3 y m 3. - 9 & 6 f& y , s 3 1 c TvT * a 

U 1 0 1 £««§LT^%, 

[0 0 4 5] CCOC PU 1 0 1 /U7-f>1 0 2 
fci^y, ROM103, RAMI 04, HDD105, 
F01 06#»K**l*F0D 1 07. CD-ROM 1 

0 ammZti&C D K5-f ~? 10 9, F 1 1 

o, 7**1 1 1 , ?<x7Vi- 1 1 2, mm i / f 1 

1 3, 903&mr/U7>1fflmZtiT^&, 

[0 0 4 6] #HH0Rf!icDr~^®S«S1 BS, R 
OM103, RAM104, HDD105, FD10 
6, CD-ROM 1 0 8Wiif^fS«#t^lit, C 
tiStiTC PU 1 0 1 JD^fllH^te^^TP^^A^x 
- <? ft V 7Wi 7 £ L T IBS * tl T I ^ , 

[0047] mx\t, cpyi oi ic«a©te3i»#€ 
mnt^mmyn^hit, fdi 0 6-^cd-ro 

Ml 0 8te»«K«IS*nTt'»%. CV£5tsV7h? 
xTHHD D 1 OSKWSrtcfVZt— ^#ATfi»J* 

i coitsiwic rami 04 izmwinx 

CPU 1 01 fcKdWRSAS. 
[0 0 4 8] 5 K C P U 1 0 1 tfjiiE^ 7P ^5 

*^<0M^x~£5a^Mi id*, S2tc^r<ta 

?-~^^~-xwre*«?-~^^~-x«iii i, ? 



(14) 
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«i 4, »!®^#p$T'*§ii^f^^i s. mm 

£0049] x-^A-xmill 1 8, HDD1 0 5& 

nr& y , ^^©iHiT 1 -^^^^^^©?-^? 
e * y , ^h*?-* tctt#«0iWtf 

[0 0 5 0] fjjttf, T-^Jfl^sai 1 t/Fl 
E MT;«*.nfcili^x-^i« I / F 1 1 3 tc 

mxfittrcc p u 1 o 1 roaaaiwiH;:* y h d d i 

[0 0 5 1 2 7*-*S6W#ai 28. RAM 1 0 458PIC 
BSfetftlfelHSP^a^jUtEStJSLTC P U 1 0 1 tfffi 

J 0 0 5 2 J WTISHitC, RAMI 0 4*fc|ftjeS*lfe 

iMtt^a^jUtcmLTc p u i o i mi&owm 
wz^mz c & tc* y , flwwmMtt 1 3 

-^^BH»©«M^!±itTft,«^IE«1 4 {CIS 
«tU C<W*aEfSiE«S&1 48, x~^^™xafig1 1 

t^msf^ ntmm^-^tmnmmm 1 3 <ost& 

[00 53] i»$&ftttjgg 15(i, R AM 1 0 4«<0f» 
Jtf5«1 68, RAMI 0 4WcK^*ftfc$»7"a 

z t ic £ y, g«H$f$$tg 1 s icfiHt* ftfc«a«> 

[0 0 5 43 l^ffifiMltMII 3 8, IHW^ 

* x 7 v%«ft 2 2 , zsfciifg t?« 

i2 4, «ifttjti#sr*§«ata«2 5, 5^y 
> 5 a u v y«M6 2 6 , «*Iffl#Jtr& 

2 8, twsa*. 

[0 0 5 5] #TS>*««t&fc, RAMI 0 4«fc:S£ 

mmm^ **ff t $ c t TmwmmmttiTts y , h 

«A73*tSS2 1 8, ffiasw^~-*»lB#»i 2#6J*» 

[0 0 5 6] l^2«Iii2 21*, »A«II2 1 
tC»AA?ftft»T~££ "Roberts (?)i'r2«lt! 



>r ^ i>-« * k * y x y vms l r x y *mtt<nwm> 
mmmm u nwbsasaKi 2 3 x y s^ogg 

[0 0 5 7] /V7368WM&2 48, r«ftJS3aii&2 3 
2 4JCj:y4J«*nft/?-5/-$H«<0^SPffiSWTA 

7^<&«i<5Wsi»£8wu ^(ommzmiEfmmt 

[0 0 5 8] >»|2 6 8, SffiftUM 2 5 

JSBSUTW-^fbU ft»l!i«2 7 8, 

»g 2 6 K * y »£ft/t7-^~7'C£ teffiRTOffl* 

SSffiT*, ««£gttg2 8 8, 1W«M8£2 7fC 

®m&Lrcm&T~$®mmmm<K>Mmnm®m 1 4 

[0 0 5 9) ±S8»*dft*l«fe1 1 -1 4, 2 1 
2 8ii, igaiti:* y H D D 1 0 5«CD/\- K*x7*iftl 

I3«¥f*tc.ts«-<yti/:: y 7 h 7 x 7 KWZ I T^ A~ K 
■>i7fr6ft«aVfa-*7»5CPU1 0 1 tfftft 

[0 0 6 0] C®J;7Sy7f-7i7il fiSAtf. KM 
AjTitlZmmr-VZH DDI OS (EJWfe7#-W 

t » c iiffeWfc-r ~- * 7 LTx 7 

"Mftf c t , z: 0 ~ m fcTS- nfclff- ^ * n 7X 

£<9l±«i^y Zft%i&$t\fz/s??i- 

$ m%(D mm z&m^mmm t t ^ ym * c 
■yr^ci, c^me^nMifr-^RAMi 04^ 

™**ifc«LT»(7)fiS*f lit? »<DSiai) 

MCPU101 &m7$it*rcwomtya#7>jut 
t t r a m 1 0 *w0HfflBmmcmi& *it^«. 
[0061] iiasoAa^flWEic^T, *nai©^i 

$ ««M 1 fli:, S 4 ( a } ii:>xsT * o Sit 
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[0 0 6 25 *«36®fl5!gW!)7 f -*«BliBi 

- £ #X y v%«t§ 2 2 K «fc *J x * sqwthTi V 

[0 0 6 4] H4{b)t£3i'r*5K, 21©xy^«Hi# 
tlftP{tx~^cO=&if^>^A^-#{bMMII;2 3 IC 

shfc Ifr ™ * #; \7Mi 2 4 tc £ y ) \-?mk$m 
i&mz* y -&<&ii* r - * 5 / - * ®*&£*Si 

it, xutoim -6* tsztmAtom ° \ p r 

p}£LT "p^xcosO + ysioe 

[0 0 6 6] CfflA dtC»«T-*0!)-^(*aji'r*^ 
W ™ J ( 6 . p)K£o XWk Lfc £*s 
06l£^r«fcai;:s £<0M5*-7(e, p5%ffi«i!T 

[0 0 6 7] S5tCST<£ai£, g*?-*© 

?§&SW)j»£f£ "p=XQCos9 + yosin0" <b UT« 

jo o 6 sj mmit, mmr-wwrn i ±©sg~roiii 

?£/\7ia«Bfc/t5*-#3l»te^*n£, 
[0 0 6 9] *SfA ftKl ±CDmE0H«P2t£MtS 



<ok*£ $m t ®&m tea, p 

E0 0 7 0] *zz\ mm^^z-mtummT- 
$ (Dumm^mn^mmzi <3 * - maw o«$ 

ymmummt s c t u & y , c ® * -5 \ 7 a 
^ m& & * -* 1 t % i«»f 

©A7fi**f i aSJ8t*^«CD»«W: ""3' i«y, cto 

^a^»^««©^is(x, y;ucmT«n7ffi 
to 0 7 2] *s^mr?i©?-^«SM 1 zu, ± 

«#WiM[iUHI2 5tci yiSiEaaBtttwitttTiAlii 
[0 0 7 3) o*y, Waw>j:5lc/W-*KR-PH: 

[0 0 7 4] z<&&5iui5*~*mmtpz®.m0>m 

[0 0 7 5] 7$y, *^fiP#r~^©-~0(DSWiC 

mLft«a©/\7ffi»i4/<5^-*s«ko— 
[0 0 7 6) zKD^'Ojyfmm-m, man, 

6tTO«»©JS»«-0©^P-7"iU *Ctc "A, 

[0077] ±acD<fc 3 IE / f 7 J< ™^ ®«T •yjU™ 7^ 
J: y 4%meDAE4Kt^3»£B * ti S, / >« - 7- 77 S/ 
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^ * ©fc <r 1 5 / — * ®Sir©«0 ^ l/- 7 tc« 

[0 0 7 9] fct\ /^^-^eaiKcffiaifrSHflt^ 
ia«©^©j: -3 aiai *nfes«w)ft*<o/t^/- 

* "9" fcJWttc^-frlHAtfttf*^ fefcU HHJ 

$tLtzm®0)nm<z>m*~$ -e* mmmsic 
[00803 *m&<mm>7 ! ~^fmm 1 <omm 

MSI 3tt, ±^©£aici«7-£©M$4£fi&L 
tcWzfi t ftllf- * H! 7 tcfi^f * / \ ? * - 

^na^s "3 os" ft^Aftff^-jiai^^n*, 

{008 15 *SUU *«tM>»K<&7 : - 9 ft&jgB 1 

8& 1 4 ic £ y ff @K#n?ft«fi#att 1 5 

tc* y £©£ 5 K~^«^ftf;»x 

[0 0 8 2] o^U, ajKHifcOflgigflOx-^iiaSftSl 
Tlx. ±2i>© <fc 3 £ £ # 

~©<£ 5 Lfc«$4©JWS;«x 

C * 3tC«8ir*|i£S*ifc* 

astoffiai^-swafiiswgr * z. t % ?# 

T-tt, x~*^~7J»1 1 K«l**lT^**«W« 

* <fc d ft e £ s. 

S»W 5 ?-*SS{a«UE1 2WJ7 

[0 0 8 5] ft£, #8$tt±l3^ttliJe#fl*fc<D 
Tiift < . tO)W t %M Lft L« T?#fI©Sf®«* 

LT#S, tfclS* 1 " «DS g -*©ft l©J5lt£ISttB 



©■»x~*©*©K* <fc 5 ft £ <b feSf^"??**, 
[0 0 8 6] $fc, J^ISTM**?-* i I.TM 
IMC5SE M^SS^ST* C t ZMrr; 

[0 0 8 7] £ ±IBJ!5®T1i RAMI 0 4^^V 
7 h7x7£ LT^#nTl^»7P^^tCto 

tcpuioi *«ww* 1 1 y , t~$ mwm 

fc L T R A M 1 0 4 $le«*ftr * £ fc *» EC-Sf5^/ \ - F 

7i7i urm^t § c tfegtlTas*. 

[0 0 8 8) *fe x ±83flg»l?W:CO~ROM10 8* 
frSHDDIO 5KW»K:'f>'Xh~-^#nT^«V7 
h "> x T'Jb^-^S^M 1 ©igilBStC RAMI 0 4 
S^^h, CO*5t£RAM104 (C«M**tlft V 7 h 
'7x7'^CPU 1 0 1 tf»3WR*C££«3£Lfcffs C 
<5<fca ft V7 h 7 x7»^ H D D 1 0 5 tmm Ltct$C 

pu i o i immz-ttzct^ romi ostcsfytc 

[0 0 8 9] *S(C *#^y»A*««KWI*T» 
»<&FD 1 06KD-ROM1 0 8fCV7 h 1 7x7* 
IMULTfc*, CC5FD1 06«3&>6HDD1 05^R 
AMI 04ttV7 K-Sif^Xh-^CiW 
(17**^ C ©cfc 5 & < >7. h -/MrStfif * C t ft 
<FD1 06*fr6CPU1 0 1 tfV7h'7x7 ! '=&iffiS 

[0090] , *^^©x~^$as^i i 
#a% v 7 h 7 x fic j: y mm ®««, v 7 h 7 
i7iicpuioi t.»®oTMK£;'t$ftf'F%slfir 

ai^s-r « I'JfP 7n ^ , ss© v 7 h 7 x ^©ffl* 

#fcrt*1?««T«C£^tgT*&y, -f-©^ *i^© 

[0091] mxn, mmm^u-T-ryy-sXT-k 
mmtiTi^^-zmmmw. 1 c d~rom 1 
0 8 ma>fmBW&w& &*)t 7 y y - 7 3 > v 7 h * 

«SW 4^ 0 ft^s ^H^©x— ? MS^M 1 ©#S 

#«*smr*y7 h7x7&, ryj^-^a>vy 

77 h 7 x7f*fi$gt8W#©7'7 U ^-7 a 777 h 
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[00923 $tt. zco^oizmmmmmmttmLtc 
y ? bVxrzc p u i o i iceagrr $#sstt, *«>ii 

-SKSiSU *X b37 Ca— Sif 

* l£ aH8?y 7 h 7 x 7* £«*gT 5 c t, nmr* 

[0 0 9 3] ±S6<3!)J:aftiB^, «3>t2-$tf| 
$>m, V 7 H -5 x 7% 90 7 □ - FT <& C £ ft < *X 

-&mnt* ltinb** 

[0 0 9 5] &l»ff»x~£5MIM3 1 <6, A 
g!8ttmr<fe-5^ 77 h?x7<?>§Si£E*I^ 
[0 0 9 6] o$y. *HBSt?)?f5®0x-^W^13 

x&mim2 1 -2 5%mt-a^t>\ mmLt^~~ 

[0 0 9 7] tX h^5A±«S3 2tts »9t£OTT 
5AtfSiU 3${&£tttg3 3 Si, tX h 7'^«. 
[0 0 9 8] ±a0<t^^Wicj5^T, **St<Dff5i; 

©ftSfctta^x™^ c 



[0 0 9 9] ktcU *HSI©lfS!i©T-^M»«3 
i«»Lfcx™^M§IS1 il«Lt7^'J 

jftflMI3 2ic£yM^*-£Bl«ffljt8<&ffl»£ftm 

h 7^#SMM*£tlM 3 3 icfc U 

[oioo] -?gy, *saw)m!»©7 f ~*jiBs»«3 

©?t®ft ^«>#a*#«#* t xmm zztmjtt 
[0101] otffc, *%im>nwnn=<Dmm*®'i 

0*J:tfH1 1 €«KLTWTKWBr*. fcffU ^ 
©HiS^KEfflfBJitcSS LTI5SJS Lfc*Sfe!5*-0!>^8 

ssstffltt^w-rs^ gsi o^sijSiojgis^T-^jfia 
mm&m. si i tiziafb^nfcB^x-^^mf m 
[0102] *s«i»?-5<w«f4 1 ^ m 

1 Otc^-T^^fc, xy-7JSm^H2 

«4 4, *jtt>iLTasy* z«ft«a«8i4 5BW» 

[0 10 3] ^Sj^m«4 2l±. Sift A7«2 1 tC 

[0104] mt8mvm*4it. mt<ommow-mt 
- 1 =m+ 3 1 " &zwm t m& LT~immmm& 
mtmwm 4 3 tc £ y ®« c <t « * .« ;is©¥ 

ttifc«U Si 1 tc,T»r£3ic, Iff-?%2«t 

[0105] ±^£ ; ?^micB^T, 
©5 s, -^sasgi4 1 ^Msgffli tm 

®m&%nm%¥m££v&mLTi^,. 0$ y, 

y wna^s 4 2 tc* y a«fcr- 

«l»^l«W*«lg4 3 fC<t t'»x™^CD«^C^ 

[0106] ±m®*$izmmztiiiWM®w&wwi!i 
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ic a y ti^ffil 1 #*aj #hr 't=M+3r 
fa t ttmnttu c tiff -mmmim 4 s saait* n 

fi^©M^^IS^*fifc!l{(St tJtKLTHfcr--** 
[0 10 8] ~Jl*>c s 

2*#88LTfi(Tl£fffifrr* a fc/cU C©*8M>Kg8 
tt, H-O^ftasitf^**^ LTI$«ftf«iSS§ 

[0 10 9] 44GMPDfl^?-«ttaB|5 1 *»> ¥ 

mmmmmmms 3 £©»&ft8#-iHffiiiT 
w&wm 5 4 u; \7mm 5 2 t ttflmmim 5 3 1 

[0 110] TOIMM2&, Mfcy-frO^SM) 
S*®«art(0¥^fflM**!fiU 4 3 

* i t -m ; " *mfr&mtLTn&t%« 

[0 i 1 1 3 /v7£ftH£5 2it, zfl«fc**iT^ft^ 

Mtx ~£ C t t £/ \ 7£»»S£Slf7 u c<on 
[0 112] ifiWIS 3i& A 7^ WIS 5 2SE 

*i«£j§iEft «ffflt<0Ji«ic < fc y«iS&r*i^ 
«flBtt»HMg£3Mjt 5 4 iz& y 18£*tt*. COHtttt 

¥$fflM p t ffif©tSt«©$I*®iS I £ 1rll£ U "T 
h — Mp + 3I" % T h £ffilf Sftltfg 5 3 tc» 

[0 1133 ±WD£5lS:mMK&VZ. *%M<0im 
*©;Bfll t <D¥«3fiM r, = I t»SI 4 2 tc* U 



- ! t -m ; - mftw&mmt 3 sc£ vmhw&t t 

[0 1 14] A7S!**ft5 2(<:£yS*T- 

*©ffl*J?£KSft*fr*M7aE8^?tt, /\7iftl 
©•»Z*£fcttlS***K3*fiHK "i t -M i ' j&«3f 
nr/ {7^-$ mm^&tn, ccoa5 * gf£# 

SSHK^mcO^ii^t^Mtf 5 3 {£ J; 
[0 1 1 5] ±^<t3lcii3!Sa)3«JK*ffJffiLTMS^jt 

ft SB* C»fl^C0ttifJ©M«Tha:, J$«t# 

»s 4u:* yyx^^-^iam^^gs^ji^McDV 
p t &m<m»wmm& ttt?e> "t h = m p 

+ 3 I * £ LTtBfctfns©?, »»^~*<&!I««# 

[0 1 1 63 ±XLfe«H0llttfiDflSaittS«Eic 

«|(ir}7-ji«WB 6 10^5 tc, MSG Lft»HCWB« 
(DflMl4 2-4 5 &Mt3£LfcX30»ll«Dtttt3 2, 3 

3 1 £ a % c t % 5jf re * 

[0117) 

10 1 1 8] aWBSflJM^y-^asWSBKJ:*?*- 

ttfb*ft. c©Bii7 s -^*v\7^«a3-nT/^j( 

©S«6^ffCD«^tt* $ tiT yfcZ ti, ZO) 

®m.fetn% z. t ic* y , 

Lr ® z. t 

ffi«©ft«TJ«ff # nft ¥^»7 IA0SEM 
B«K30«^«[iit « £ 3 ft E t 
[0 119] *»ffl«)»-fl>7 f -*4a«»jBti:*ST- 

-5iWli?tl, C©A-5?<-~^S»S/\7ffl« 
6^ 5 M£«?}£ff It l.Tf®^m^t 5 C tff 

?\ ma.it, immmzmmtitcmm x/\(ds 
[oi 20] i^rostzwx-stfflaeaiicfcs-r- 
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ic & y , ^j$imwm?-$fsmmmm<im$ft 

10 12 1] *^©mE3^x-?®.l«^tC^^?'~- 

mtmm * ft v £©TOI<t©g»;tfS C £cf?£? 
ft T * 6 -Hit* ft, ZCOffltik r - £ \ 7 $ft&f * 
ftt/\7^ffli««^, C©A5*~-£B3t# 

s / \ 7 «©#««©«#& & * ft t ? 7 ft 

* ft, £© fVl--- 7 C £ ic ftflKDM2m£tlTMI 
?~^CD«^«^#ft« C ifc J: y , jy^/KWf 

ACS EMWlW>flW*«aT**afcE£#7?#*. 
[0 1 2 2] #«8©»3Et©r-*»881{e£«x- 

utti * ft, c ©^*» t mm c t imm 

ft T ^ 6 .* ft , £ © jSNfer ~ * #V \ 7 aEftftJS$ 

ftr/^y-^ma^a^ft, c«a*5^-*h«* 

6M7»0)l«*^S®^^« Jt 4i £ftT fc 7 h 
AtfSEfSartu E©fcX h^5i»»3«»SMff«» 

©ft® "0" ifiH9***i*ctteJ:y* ys**iMM» 

t~-# #■ 6 iB##5* tfKii #ft.T * ffi 

wn«(OT. ftscftarTflsa^ftfciNW* 

[0 1 2 33 *««©»A<07 : --4i4ES8SK«fc*^~ 
^TOrm, «x~£©£«$©iim©-lit©¥l% 

ftT^S~Mfc£ft, £<0^x~*#A73Kft*HI* 
ftTA5*~*S|gfr$m;*ft, MM7^-^» 

s/\7«<oms6^i{«ifittaj*ftT^s/-7fc 

3-ft, £©?^7z*£fc«*©^#»tli**U £© 
Saj^ftfc^SCD^ti^^LTl^ftS "0" tff$£ 

c <bt£«fc y, Tp9ii&wfcT~9ft$wto$% 

a, ttm^nm-emmititzmm xa©s e m» 
omm&mm s * 5 ft c <t & r># 
[oi2 4] *^©«*07 ? -*iea«Bic«fc®T r - 

miMtrM&itu z<0¥*Mk®mft t-Mi" 

tf«^«fctT®«^«t«ffitft, /\7»Sc 
ftTn5^~^iiiS* s »^ft, £©A5j*~~£IiSfr 
£©7Vf/~7 t£«a©«««Bi^ftT»« 



7™^tt«#ftl C t <fc U , 7*5** / WOWS 

ffi«£D^«-eii®#ftfc*»7x 

A© S E MSflt9MH«ttUir «<t ^ ft C t 
[0 12 5] *#^*A©7 r -*»«SHtcJ:*T- 

tetflMtfK^ft, * i t-Mi' 

LTfflmctfcwai^ A7M3HK 
ft r a ^ - * fiSBRff ss* ft, c ©/ 1 5 * - 9 mm® 

©ft it "0* #ft£*ft*Ei:KJ:y* T'JZWWk 

73*ft«©T', ffm©ft«T'»*ftftW* 
7 x A© S E MiIBfc&tS8t««liJ r * * o ft 21 i tf^ 

[0 12 6] ^S^m^x-^MS^MtCiC^x- 
:^m*«^i LTiiimc tk-SHi^ft, /\7^»«t<': 

nr/t - * BB«<«fe** n, c«o/<5 ^ ~* 
6S0m^^©»^*^M^ffit!rftry^-7ft 
^ft., c©^i'~7C'tf.:its©^ti^!ii*ft, c© 

?ft^c^fct y, 7 f s?*;woH«7 s -**6iiift«» 
tfsai* ft r ®&mn «tf r - * a a * ft s © t-, #jx 

f#, Sm©^®T'»*ftfc4iW?3:n©S EMB* 
©«!4^bB T * * 5 ft C i TP**, 
loi 2 7] ffe, ±as©<fc5ftf ; --*4iai^«©r:ff 
fWflSffllSBfflt LT, SHftx-* -effl'^g!5©ji!m©m« 
©¥Krti M i«SI©»g©^|iM I i T' " t = M + 3 
I" ft4Wttt£Ks£-3-Sc:fcfcj:y, »?-^©ffl 

[0 12 8] ±3g(OJ:5ft7 f -*4S^aiB<Offi« 
tttfJODBHIA: UTx /t^^-^Sl*T©^«?MI©S 
iiS©¥l^iM p i«©S!ffl©«il« I tX "T h = 

6 ^^MiEictt fit** C <k ■&Z*%% i , 
[0 12 9] tft, WftlzmmitlXV&tttoW&r 

t it j: y , «-a©a0?-™ $ ©«M$— «t caiEr * <r 
tfrz%%<i>x\ mmt\ m%xizm%mzmmti 
x /MO s e Mn^ifctt-r § <fe 3 ft c 

[01 30] arsfcx ±is©j:aft?--5(«aBan?isi 
ft^» t-? %~mm§ l, c®fis##*ift«» 



HB4] (a}(4*!R©S E M¥*£##fc»«038*NS 
fK t * * <K 3 tcHHfc? - * §|g L fc fsM »; , 
( b) fix <> mm&£tfZM{tmi!ititcW& 1 r-2% 

[138] #««<5!>ll8feCi»-©fg«<JD7 i --^«ia«!l© 

[ai33 -mmnr-wmwvmiinmmm 



1, 3 1, 41, 5 1, 61 ?-9mWgiW 

1 1 ^-^-xwrasx-st^-xaas 

1 2 f™?iffcfre«4f-$i« 

1 4 ft«»iE#ST?»«ftiSaiiHtSI 
1 5 li«£^3?$$Si$«$3ft8t< 

1 6 lim£#3?$$3i$j£&3ftft 

2 1 wm^^r-^mmxttwrn 

22 x y ~>$mm$^& a x v v^saig 

2 3, 4 5 z.fiiftM«^sra6^--fiftMS« 

2 4, 5 2 A7£^grF«3n:7$jS«tfe 

25, 53 i©sB4{a#®i?**ji«^ai«Mi 
2 6 ^ y y^iT^^7^ u y mm 
2 7 mmmw^&mwB&im 

2 8, 3 3 «i4«ffi#^-e^sm^ffi« 

3 2 ?5JA£Mm%?&& t X h 

4 2 ¥^3l£#ir?-®£¥£3ff ttM 

4 3 g#*affirps*g#*fWMfe 

4 4, 5 4 » J &F 1 W*<'f> i § : 

103 «HRie»Wfr?««ROM 

104 «i8iBm^'e<&^RAM 

105 MgnttttraSHDD 

106 mnen»»?««FD 

1 0 8 t$KK&J8ft?££ CD-ROM 
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